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1. System and memory architecture 

The devices of GD32VW55x series devices are 32-bit general-purpose microcontrollers 

based on the Nuclei N307 processor. The N307 processor is based on the RSIC-V 

architecture instruction set, hereinafter referred to as the RISC-V processor. The RISC-V 

processor includes two AHB buses known as I-Cache bus and System bus. All memory 

accesses of the RISC-V processor are executed on the two buses according to the different 

purposes and the target memory spaces. The memory organization uses a Harvard 

architecture, pre-defined memory map and up to 4 GB of memory space, making the system 

flexible and extendable. 

1.1. RISC-V processor 

RISC-V CPU target for embedded applications that require low energy consumption and small 

area, which is compliant to RISC-V architecture with several efficient micro-architecture 

features, including simple dynamic branch prediction, instruction pre-fetch buffers and I-cache. 

Visit http://user.nucleisys.com for more information about the N307 core. It supports 64 

general purpose registers (GPRs): 

Â 3-pipeline stages, using state-of-the-art processor micro-architecture to deliver the best-

of-class performance efficiency and lowest cost. 

Â Machine (M) and User (U) Privilege levels support. 

Â Non-maskable interrupt (NMI) support. 

Â Support dynamic branch predictor. 

Â Configurable instruction prefetch logic, which can prefetch subsequent two instructions 

to hide the instruction memory access latency. 

Â Support WFI (Wait For Interrupt) and WFE (Wait For Event) scheme to enter sleep mode. 

Â Interrupt priority levels configurable and programmable. 

Â Enhancement of vectored interrupt handling for real-time performance. 

Â Support interrupt preemption with priority. 

Â Support interrupt tail chaining. 

Â Standard 4-wire JTAG debug port and 2-wire cJTAG debug port. 

Â Support interactive debug functionalities. 

Â Support 8 triggers for hardware breakpoint. 

Â RV32I / M / A / F / D / C / P / B instruction extensions support. 

Â Support two-level sleep modes: shallow sleep mode, and deep sleep mode. 

Â Support 64-bits widereal-time counter (can be used as System Tick). 

Â Support Physical Memory Protection (PMP) to protect the memory, 8 entries. 

Â Support Instruction Cache (I-Cache), 2-way associative, cache line size 32 bytes, total 

32KB. 

Â Support single / double precision FPU. 

Â Support 2 cycle floating point MAC. 

Â Support packed-SIMD DSP. 

http://user.nucleisys.com/
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1.2. System architecture 

A 32-bit multilayer bus is implemented in the GD32VW55x devices, which enables parallel 

access paths between multiple masters and slaves in the system. The multilayer bus consists 

of an AHB interconnect matrix, three AHB buses and two APB buses. The interconnection 

relationship of the AHB interconnect matrix is shown below. In the following table, ñ1ò indicates 

the corresponding master is able to access the corresponding slave through the AHB 

interconnect matrix, while the ó0ô means the corresponding master cannot access the 

corresponding slave through the AHB interconnect matrix. 

Table 1-1. The interconnection relationship of the AHB interconnect matrix 

 F-C BUS S BUS DMAM WIFI DMAP 

FMC 1 1 1 0 1 

SRAM0 1 1 1 1 1 

AHB1 0 1 1 0 1 

QSPI 1 1 1 1 1 

AHB2 0 1 1 0 1 

SRAM1 1 1 1 1 1 

SRAM2 1 1 1 1 1 

SRAM3 1 1 1 1 1 

APB1 0 1 1 0 1 

APB2 0 1 1 0 1 

BLE 1 1 1 1 1 

As is shown above, there are several masters connected with the AHB interconnect matrix, 

including F-CBUS, SBUS, DMAM, DMAP and WIFI. F-CBUS is the code bus of the RISC-V 

core. F-CBUS is used for instruction fetch to the internal memories when cache is enabled, 

the target of F-CBUS are the internal Flash, the external memory (QSPI_flash), BLE and 

internal SRAMs (SRAM0, SRAM1, SRAM2 and SRAM3). Similarly, SBUS is the system bus 

of the RISC-V core, which is used for instruction / vector fetches, data loading / storing and 

debugging access of the system regions. The System regions include the internal SRAM 

region, the external memory (QSPI_flash), BLE and the Peripheral region. DMAM is the 

memory bus of DMA, which is used by the DMA to perform transfer to/from memories, and 

the targets of this bus are the internal Flash, internal SRAMs, the external memory 

(QSPI_flash), BLE and the peripheral region. DMAP is the peripheral bus of DMA, which is 

used by the DMA to access AHB peripherals or to perform memory-to-memory transfers.The 

targets of this bus are the AHB and APB peripherals, plus data memories: the internal Flash, 

internal SRAMs (SRAM0, SRAM1,SRAM2 and SRAM3), BLE and external memory 

(QSPI_flash). WIFI is the bus connects the AHB master interface of the WIFI to the BusMatrix, 

the targets of this bus are the SRAMs (SRAM0, SRAM1, SRAM2 and SRAM3), BLE and the 

external memory (QSPI_flash). 

There are also several slaves connected with the AHB interconnect matrix, including FMC, 
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SRAM0, SRAM1, SRAM2, SRAM3, AHB1, AHB2, APB1, APB2, QSPI and BLE. FMC is the 

bus interface of the flash memory controller. SRAM0~ SRAM3 is on-chip static random access 

memories. AHB1 is the AHB bus connected with all of the AHB1 slaves. AHB2 is the AHB bus 

connected with AHB2 slaves. QSPI is the bus interface of external memory (QSPI_flash). BLE 

is the bus interface of BLE. While APB1 and APB2 are the two APB buses connected with all 

of the APB slaves. The two APB buses connect with all the APB peripherals. APB1 is limited 

to 80Mhz, APB2 is limited to 160Mhz.  

These are interconnected using a multilayer AHB bus architecture as shown in Figure 1-1. 

GD32VW55x system architecture. 

Figure 1-1. GD32VW55x system architecture 
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1.3. Memory map 

The RISC-V processor is structured in Harvard architecture which can use separate buses to 

fetch instructions and load/store data. The instruction code and data are both located in the 

same memory address space but in different address ranges. Program memory, data memory, 
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registers and I/O ports are organized within the same linear 4-Gbyte address space. The 

maximum address range of the RISC-V is 4-Gbyte due to its 32-bit bus address width. 

Additionally, a pre-defined memory map is provided by the RISC-V processor to reduce the 

software complexity of repeated implementation of different device vendors. In the map, some 

regions are used by the RISC-V system peripherals which can not be modified. However, the 

other regions are available to the vendors. Table 1-2. Memory map of GD32VW55x devices 

shows the memory map of the GD32VW55x devices, including Code, SRAM, peripheral, and 

other pre-defined regions. Almost each peripheral is allocated 1KB of space. This allows 

simplifying the address decoding for each peripheral. 

Table 1-2. Memory map of GD32VW55x devices 

Pre-defined  

Regions 
Bus Address Peripherals 

  0xD100 0000 ï 0xD200 10000 RISC-V internal peripherals 

External device QSPI 

0x9800 0000 ï 0xD0FF FFFF Reserved 

0x9000 0000 - 0x97FF FFFF QSPI_FLASH (MEM) 

0x7000 0000 - 0x8FFF FFFF Reserved 

0x6000 0000 - 0x67FF FFFF Reserved 

Peripheral 

AHB2 

0x4C06 3000 - 0x4FFF FFFF Reserved 

0x4C06 1000 - 0x4C06 2FFF PKCAU 

0x4C06 0C00 - 0x4C06 0FFF Reserved 

0x4C06 0800 - 0x4C06 0BFF TRNG 

0x4C06 0400 - 0x4C06 07FF HAU 

0x4C06 0000 - 0x4C06 03FF CAU 

0x4C05 0400 - 0x4C05 FFFF Reserved 

0x4C05 0000 - 0x4C05 03FF Reserved 

0x4C04 0000 - 0x4C04 FFFF Reserved  

0x4C00 0000 - 0x4C03 FFFF Reserved  

AHB1 

0x4904 0000 - 0x4BFF FFFF Reserved 

0x4900 0000 - 0x4903 FFFF Reserved 

0x400B 1000 - 0x48FF FFFF Reserved 

0x400B 0800 - 0x400B 0FFF Reserved 

0x400B 0400 - 0x400B 07FF Reserved 

0x400B 0000 - 0x400B 03FF Reserved 

0x400A 1000 - 0x400A FFFF Reserved 

0x400A 0C00 - 0x400A 0FFF Reserved 

0x400A 0800 - 0x400A 0BFF Reserved 

0x400A 0400 - 0x400A 07FF Reserved 

0x400A 0000 - 0x400A 03FF Reserved 

0x4008 0400 - 0x4009 FFFF Reserved 

0x4008 0000 - 0x4008 03FF Reserved 

0x4003 0000 - 0x4007 FFFF WIFI 

0x4002 BC00 - 0x4002 FFFF Reserved 
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Pre-defined  

Regions 
Bus Address Peripherals 

0x4002 B000 - 0x4002 BBFF Reserved 

0x4002 A000 - 0x4002 AFFF Reserved 

0x4002 8000 - 0x4002 9FFF Reserved 

0x4002 6800 - 0x4002 7FFF Reserved 

0x4002 6400 - 0x4002 67FF Reserved 

0x4002 6000 - 0x4002 63FF DMA 

0x4002 5C00 - 0x4002 5FFF Reserved 

0x4002 5800 - 0x4002 5BFF QSPI_FLASH(REG) 

0x4002 5400 - 0x4002 57FF Reserved 

0x4002 5000 - 0x4002 53FF Reserved 

0x4002 4000 - 0x4002 4FFF Reserved 

0x4002 3C00 - 0x4002 3FFF Reserved 

0x4002 3800 - 0x4002 3BFF RCU 

0x4002 3400 - 0x4002 37FF Reserved 

0x4002 3000 - 0x4002 33FF CRC 

0x4002 2C00 - 0x4002 2FFF Reserved 

0x4002 2800 - 0x4002 2BFF EFUSE 

0x4002 2400 - 0x4002 27FF Reserved 

0x4002 2000 - 0x4002 23FF FMC 

0x4002 1C00 - 0x4002 1FFF Reserved 

0x4002 1800 - 0x4002 1BFF Reserved 

0x4002 1400 - 0x4002 17FF Reserved 

0x4002 1000 - 0x4002 13FF Reserved 

0x4002 0C00 - 0x4002 0FFF Reserved 

0x4002 0800 - 0x4002 0BFF GPIOC 

0x4002 0400 - 0x4002 07FF GPIOB 

0x4002 0000 - 0x4002 03FF GPIOA 

APB2 

0x4001 8800 - 0x4001 FFFF Reserved 

0x4001 8400 - 0x4001 87FF TIMER16 

0x4001 8000 - 0x4001 83FF TIMER15 

0x4001 7C00 - 0x4001 7FFF Reserved 

0x4001 7800 - 0x4001 7BFF WIFI_RF 

0x4001 6800 - 0x4001 77FF Reserved 

0x4001 6000 - 0x4001 67FF Reserved 

0x4001 5800 - 0x4001 5FFF Reserved 

0x4001 5400 - 0x4001 57FF Reserved 

0x4001 4C00 - 0x4001 53FF Reserved 

0x4001 4800 - 0x4001 4BFF Reserved 

0x4001 4400 - 0x4001 47FF Reserved 

0x4001 4000 - 0x4001 43FF Reserved 
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Pre-defined  

Regions 
Bus Address Peripherals 

0x4001 3C00 - 0x4001 3FFF EXTI 

0x4001 3800 - 0x4001 3BFF SYSCFG 

0x4001 3400 - 0x4001 37FF Reserved 

0x4001 3000 - 0x4001 33FF SPI 

0x4001 2C00 - 0x4001 2FFF Reserved 

0x4001 2400 - 0x4001 2BFF Reserved 

0x4001 2000 - 0x4001 23FF ADC 

0x4001 1400 - 0x4001 1FFF Reserved 

0x4001 1000 - 0x4001 13FF UART2 

0x4001 0800 - 0x4001 0FFF Reserved 

0x4001 0400 - 0x4001 07FF Reserved 

0x4001 0000 - 0x4001 03FF TIMER0 

APB1 

0x4000 D000 - 0x4000 FFFF Reserved 

0x4000 CC00 - 0x4000 CFFF RFI 

0x4000 7400 - 0x4000 CBFF Reserved 

0x4000 7000 - 0x4000 73FF PMU 

0x4000 6C00 - 0x4000 6FFF Reserved 

0x4000 5C00 - 0x4000 6BFF Reserved 

0x4000 5800 - 0x4000 5BFF I2C1 

0x4000 5400 - 0x4000 57FF I2C0 

0x4000 4C00 - 0x4000 53FF Reserved 

0x4000 4800 - 0x4000 4BFF USART0 

0x4000 4400 - 0x4000 47FF UART1 

0x4000 4000 - 0x4000 43FF Reserved 

0x4000 3C00 - 0x4000 3FFF Reserved 

0x4000 3800 - 0x4000 3BFF Reserved 

0x4000 3400 - 0x4000 37FF Reserved 

0x4000 3000 - 0x4000 33FF FWDGT 

0x4000 2C00 - 0x4000 2FFF WWDGT 

0x4000 2800 - 0x4000 2BFF RTC 

0x4000 2400 - 0x4000 27FF Reserved 

0x4000 2000 - 0x4000 23FF Reserved 

0x4000 1C00 - 0x4000 1FFF Reserved 

0x4000 1800 - 0x4000 1BFF Reserved 

0x4000 1400 - 0x4000 17FF Reserved 

0x4000 1000 - 0x4000 13FF TIMER5 

0x4000 0C00 - 0x4000 0FFF Reserved 

0x4000 0800 - 0x4000 0BFF Reserved 

0x4000 0400 - 0x4000 07FF TIMER2 

0x4000 0000 - 0x4000 03FF TIMER1 
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Pre-defined  

Regions 
Bus Address Peripherals 

SRAM AHB 

0x2101 0000 - 0x3FFF FFFF Reserved 

0x2100 0000 - 0x2100 FFFF BLE 

0x2005 0000 - 0x20FF FFFF Reserved 

0x2003 0000 - 0x2004 FFFF SRAM3 (96KB + shared 32KB) 

0x2002 0000 - 0x2002 FFFF SRAM2 (64KB) 

0x2001 0000 - 0x2001 FFFF SRAM1 (64KB) 

0x2000 0000 - 0x2000 FFFF SRAM0 (64KB) 

Code AHB 

0x1000 0000 - 0x1FFF FFFF External memories remap 

0x0FFC 0100 - 0x0FFF FFFF Reserved 

0x0FFC 0000 - 0x0FFC 00FF EFUSE (256 bytes) 

0x0BF8 0000 ï0x0FFB FFFF Reserved 

0x0BF4 0000 - 0x0BF7 FFFF ROM(256KB) 

0x0A07 0000 - 0x0BF3 FFFF Reserved 

0x0A04 0000 - 0x0A06 FFFF Reserved 

0x0A02 0000 - 0x0A03 FFFF Reserved 

0x0A01 0000 - 0x0A01 FFFF Reserved 

0x0A00 0000 - 0x0A00 FFFF Reserved 

0x0840 0000 - 0x09FF FFFF Reserved 

0x0800 0000 - 0x083F FFFF Flash memory 

0x0000 0000 - 0x07FF FFFF External memories remap 

1.3.1. On-chip SRAM memory 

The GD32VW55x series of devices contain up to 288 KB + shared 32KB on-chip SRAM 

(SRAM0 64 KB, SRAM1 64 KB, SRAM2 64 KB, SRAM3 96KB + shared 32KB) which starts 

at address 0x2000 0000. It supports byte, half-word (16 bits), and word (32 bits) accesses. 

1.3.2. On-chip flash memory overview 

The devices provide up to 4096 KB of on-chip flash memory which is organized into 1024 

pages with 4KB capacity per page, and 256KB information block for the boot loader. 

Refer to Flash memory controller (FMC) Chapter for more details.  

1.4. Boot configuration 

At startup, BOOT0 value and BOOT1 value are used to select the boot address. BOOT0 value 

and BOOT1 value are determined by configurations shown in Table 1-3. BOOT0 modes and 

Table 1-4. BOOT1 modes respectively. 

Â The BOOT0 value may come from the BOOT0 pin or from the value of SWBOOT0 bit in 
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the EFUSE_CTL0 register to free the GPIO pad if needed. 

Â The BOOT1 value may come from the PB1 pin or from the value of SWBOOT1 bit in the 

EFUSE_CTL0 register to free the GPIO pad if needed. 

Table 1-3. BOOT0 modes 

SWBOOT0 EFBOOT0 
BOOT0 PC8 

pin 
BOOT0 

0 - 0 0 

0 - 1 1 

1 0 - 0 

1 1 - 1 

Table 1-4. BOOT1 modes 

SWBOOT1 EFBOOT1 
BOOT1 PB1 

pin 
BOOT1 

0 - 0 0 

0 - 1 1 

1 0 - 0 

1 1 - 1 

Refer to Table 1-5. Boot address modes for boot address.  

When BOOT0 value is 0: 

Â The boot address is selected according to EFSB bit value in EFUSE_CTL0 register. 

When BOOT0 value is 1: 

Â When the EFBOOTLK bit in the EFUSE_CTL0 register is 0, the boot address is selected 

according to BOOT1 value. 

Table 1-5. Boot address modes 

EFBOOTLK BOOT0 BOOT1 EFSB Boot address Boot area 

- 0 - 0 0x08000000 SIP Flash 

- 0 - 1 0x0BF46000 secure boot 

0 1 0 - 0x0BF40000 Bootloader / ROM 

0 1 1 - 0x20000000 SRAM 

1 1 - - 0x0BF40000 Bootloader / ROM 

The BOOTx (x=0/1) value (either coming from the pin or the EFBOOTx bit) is latched upon 

reset release. It is up to the user to set BOOTx values to select the required boot mode. The 

BOOTx pin or EFBOOTx bit (depending on the EFBOOTLK and SWBOOTx bit value in the 

EFUSE_CTL0 register) is also re-sampled when exiting from Standby mode. Consequently, 

they must be kept in the required Boot mode configuration in Standby mode. After startup 

delay, the selection of the boot area is done before releasing the processor reset. 

The embedded bootloader is located in the System memory, which is used to reprogram the 
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Flash memory. The bootloader can be activated through one of the following serial interfaces: 

USART0(PB15 and PA8), UART1(PA4 and PA5), UART2(PA6 and PA7). 
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1.5. System configuration registers (SYSCFG) 

SYSCFG base address: 0x4001 3800 

1.5.1. Configuration register 0 (SYSCFG_CFG0) 

Address offset: 0x00 

Reset value: 0x0000 000X (X indicates BOOT_MODE[1:0] may be any value according to 

the BOOT0 and BOOT1 pins) 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
BOOT_MODE[1:0

] 

 r 

 

Bits  Fields Descriptions 

31:2 Reserved Must be kept at reset value. 

1:0 BOOT_MODE[1:0] Boot mode (Refer to Boot configuration for details) 

Bit0 is mapping to the BOOT0 value, the value of bit1 is the opposite of the 

BOOT1_n option bit value. 

x0: Boot from Main Flash 

01: Boot from the system memory 

11: Boot from the embedded SRAM 

1.5.2. EXTI sources selection register 0 (SYSCFG_EXTISS0) 

Address offset: 0x08 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTI0_SS [3:0] 

rw rw rw rw 

 

Bits Fields Descriptions 

31:16 Reserved Must be kept at reset value. 
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15:12 EXTI3_SS[3:0] EXTI 3 sources selection 

0000: PA3 pin 

0001: PB3 pin 

Other configurations are reserved. 

11:8 EXTI2_SS[3:0] EXTI 2 sources selection 

0000: PA2 pin 

0001: PB2 pin 

Other configurations are reserved. 

7:4 EXTI1_SS[3:0] EXTI 1 sources selection 

0000: PA1 pin 

0001: PB1 pin 

Other configurations are reserved. 

3:0 EXTI0_SS[3:0] EXTI 0 sources selection 

0000: PA0 pin 

0001: PB0 pin 

Other configurations are reserved. 

1.5.3. EXTI sources selection register 1 (SYSCFG_EXTISS1) 

Address offset: 0x0C 

Reset value: 0x0000 0000 

This register has to be accessed by word(32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTI7_SS [3:0] EXTI6_SS [3:0] EXTI5_SS [3:0] EXTI4_SS [3:0] 

rw rw rw rw 

 

Bits Fields Descriptions 

31:16 Reserved Must be kept at reset value. 

15:12 EXTI7_SS[3:0] EXTI 7 sources selection 

0000: PA7 pin 

Other configurations are reserved. 

11:8 EXTI6_SS[3:0] EXTI 6 sources selection 

0000: PA6 pin 

Other configurations are reserved. 

7:4 EXTI5_SS[3:0] EXTI 5 sources selection 

0000: PA5 pin 
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Other configurations are reserved. 

3:0 EXTI4_SS[3:0] EXTI 4 sources selection 

0000: PA4 pin 

0001: PB4 pin 

Other configurations are reserved. 

1.5.4. EXTI sources selection register 2 (SYSCFG_EXTISS2) 

Address offset: 0x10 

Reset value: 0x0000 0000 

This register has to be accessed by word(32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0  

EXTI11_SS [3:0] EXTI10_SS [3:0] EXTI9_SS [3:0] EXTI8_SS [3:0] 

rw rw rw rw 

 

Bits Fields Descriptions 

31:16 Reserved Must be kept at reset value. 

15:12 EXTI11_SS[3:0] EXTI 11 sources selection 

0000: PA11 pin 

0001: PB11 pin 

Other configurations are reserved. 

11:8 EXTI10_SS[3:0] EXTI 10 sources selection 

0000: PA10 pin 

Other configurations are reserved. 

7:4 EXTI9_SS[3:0] EXTI 9 sources selection 

0000: PA9 pin 

Other configurations are reserved. 

3:0 EXTI8_SS[3:0] EXTI 8 sources selection 

0000: PA8 pin 

0001: PC8 pin 

Other configurations are reserved. 

1.5.5. EXTI sources selection register 3 (SYSCFG_EXTISS3) 

Address offset: 0x14 

Reset value: 0x0000 0000 

This register has to be accessed by word(32-bit). 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved  

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

EXTI15_SS [3:0] EXTI14_SS [3:0] EXTI13_SS [3:0] EXTI12_SS [3:0] 

rw rw rw rw 

 

Bits Fields Descriptions 

31:16 Reserved Must be kept at reset value. 

15:12 EXTI15_SS[3:0] EXTI 15 sources selection 

0000: PA15 pin 

0001: PB15 pin 

0010: PC15 pin 

Other configurations are reserved. 

11:8 EXTI14_SS[3:0] EXTI 14 sources selection 

0000: PA14 pin 

0001: PC14 pin 

Other configurations are reserved. 

7:4 EXTI13_SS[3:0] EXTI 13 sources selection 

0000: PA13 pin 

0001: PB13 pin 

0010: PC13 pin 

Other configurations are reserved. 

3:0 EXTI12_SS[3:0] EXTI 12 sources selection 

0000: PA12 pin 

0001: PB12 pin 

Other configurations are reserved. 

1.5.6. I/O compensation control register (SYSCFG_CPSCTL) 

Address offset: 0x20 

Reset value: 0x0000 0000 

This register has to be accessed by word(32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 
CPS_RD

Y 
Reserved CPS_EN 

 r  rw 
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Bits  Fields Descriptions 

31:9 Reserved Must be kept at reset value. 

8 CPS_RDY Compensation cell ready flag 

0: I/O compensation cell not ready 

1: I/O compensation cell ready 

7:1 Reserved Must be kept at reset value 

0 CPS_EN Compensation cell power-down 

0: I/O compensation cell power-down mode 

1: I/O compensation cell enabled 

1.5.7. SYSCFG configuration register 1 (SYSCFG_CFG1) 

Address offset: 0x54 

Reset value: 0x0000 0000 

This register has to be accessed by word(32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

LVD_LOC

K 

Reserved 

 rs  

 

Bits Fields Descriptions 

31:3 Reserved Must be kept at reset value. 

2 LVD_LOCK LVD lockup bit 

This bit is set by software and cleared only by a system reset. It can be used to lock 

the LVD connection to TIMER0/15/16 break input. 

0: LVD interrupt disconnected from TIMER0/15/16 break input. 

1: LVD interrupt connected to TIMER0/15/16 break input. 

1:0 Reserved Must be kept at reset value. 

1.5.8. SYSCFG shared SRAM configuration register (SYSCFG_SCFG) 

Address offset: 0x68 

Reset value: 0x0000 0001 

This register has to be accessed by word(32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

SOWNSE

L 

 rw 

 

Bits Fields Descriptions 

31:1 Reserved Must be kept at reset value. 

0 SOWNSEL Shared SRAM ownership select 

This bit is used to control the ownership of the shared 32K SRAM. 

0: Wireless 

1: Core 

1.5.9. TIMER trigger selection register (SYSCFG_TIMERxCFG)(x = 0..2) 

Address offset: 0x100 + 0x4 * x 

Reset value: 0x0000 0000 

TSCFG0[3:0], TSCFG1[3:0]..TSCFG6[3:0] are mutually exclusive and cannot be configured 

at the same time. When TSCFG7[3:0] is used, ensure that TSCFGy[3:0](y = 0..6) is zero. 

Otherwise, the channel input source selected by TSCFGy[3:0] prevails. 

This register has to be accessed by word(32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

TSCFG7[3:0] TSCFG6[3:0] TSCFG5[3:0] TSCFG4[3:0] 

rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TSCFG3[3:0] TSCFG2[3:0] TSCFG1[3:0] TSCFG0[3:0] 

rw rw rw rw 

 

Bits Fields Descriptions 

31:28 TSCFG7[3:0] ITS trigger source configuration 

ITS trigger source configuration, include channelsô input signals (CIx) and internal 

trigger input (ITIx). 

0000: Reserved 

0001: Internal trigger input 0 (ITI0)  

0010: Internal trigger input 1 (ITI1)  

0011: Internal trigger input 2 (ITI2)  

0100: Internal trigger input 3 (ITI3)  

0101: CI0 edge flag (CI0F_ED) 

Others: Reserved 

These bits must not be changed when slave mode is enabled. 

Note: When TSCFG7[3:0] is used, TSCFGy[3:0](y = 0..6) should be zero, otherwise, 

the ITS trigger cooperate with TSCFGy[3:0], and input source depend on 
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TSCFGy[3:0]. 

27:24 TSCFG6[3:0] External clock mode 0 configuration 

This bit-field specifies which signal is selected as the trigger input, which is used to 

synchronize the counter. 

0000: External clock mode0 disable 

0001: Internal trigger input 0 (ITI0)  

0010: Internal trigger input 1 (ITI1)  

0011: Internal trigger input 2 (ITI2)  

0100: Internal trigger input 3 (ITI3)  

0101: CI0 edge flag (CI0F_ED) 

0110: channel 0 input Filtered output (CI0FE0) 

0111: channel 1 input Filtered output (CI1FE1) 

1000: External trigger input filter output(ETIFP) 

Others: Reserved 

These bits must not be changed when slave mode is enabled. 

23:20 TSCFG5[3:0] Event mode configuration 

This bit-field specifies which signal is selected as the trigger input, which is used to 

synchronize the counter. 

0000: Event mode disable 

0001: Internal trigger input 0 (ITI0)  

0010: Internal trigger input 1 (ITI1)  

0011: Internal trigger input 2 (ITI2)  

0100: Internal trigger input 3 (ITI3)  

0101: CI0 edge flag (CI0F_ED) 

0110: channel 0 input Filtered output (CI0FE0) 

0111: channel 1 input Filtered output (CI1FE1) 

1000: External trigger input filter output(ETIFP) 

Others: Reserved 

These bits must not be changed when slave mode is enabled. 

19:16 TSCFG4[3:0] Pause mode configuration 

This bit-field specifies which signal is selected as the trigger input, which is used to 

synchronize the counter. 

0000: Pause mode disable 

0001: Internal trigger input 0 (ITI0)  

0010: Internal trigger input 1 (ITI1)  

0011: Internal trigger input 2 (ITI2)  

0100: Internal trigger input 3 (ITI3)  

0101: Reserved 

0110: channel 0 input Filtered output (CI0FE0) 

0111: channel 1 input Filtered output (CI1FE1) 

1000: External trigger input filter output(ETIFP) 

Others: Reserved 
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These bits must not be changed when slave mode is enabled. 

15:12 TSCFG3[3:0] Restart mode configuration 

This bit-field specifies which signal is selected as the trigger input, which is used to 

synchronize the counter. 

0000: Restart mode disable 

0001: Internal trigger input 0 (ITI0)  

0010: Internal trigger input 1 (ITI1)  

0011: Internal trigger input 2 (ITI2)  

0100: Internal trigger input 3 (ITI3)  

0101: CI0 edge flag (CI0F_ED) 

0110: channel 0 input Filtered output (CI0FE0) 

0111: channel 1 input Filtered output (CI1FE1) 

1000: External trigger input filter output(ETIFP) 

Others: Reserved 

These bits must not be changed when slave mode is enabled. 

11:8 TSCFG2[3:0] Quadrature decoder mode 2 configuration 

0000: Quadrature decoder mode 2 disable 

Others: The counter counts on both CI0FE0 and CI1FE1 edge, while the direction 

depends on each other. 

These bits must not be changed when slave mode is enabled. 

7:4 TSCFG1[3:0] Quadrature decoder mode 1 configuration 

0000: Quadrature decoder mode 1 disable 

Others: The counter counts on CI1FE1 edge, while the direction depends on CI0FE0 

level. 

These bits must not be changed when slave mode is enabled. 

3:0 TSCFG0[3:0] Quadrature decoder mode 0 configuration 

0000: Quadrature decoder mode 0 disable 

Others: The counter counts on CI0FE0 edge, while the direction depends on CI1FE1 

level. 

These bits must not be changed when slave mode is enabled. 
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1.6. Device electronic signature 

The device electronic signature contains memory size information and the 96-bit unique 

device ID. It is stored in the information block of the Flash memory. The 96-bit unique device 

ID is unique for any device. It can be used as serial numbers, or part of security keys, etc. 

1.6.1. Memory density information 

Base address: 0x1FFF F7E0 

The value is factory programmed and can never be altered by user.  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

SRAM_DENSITY[15:0] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FLASH_DENSITY[15:0] 

r 

 

Bits  Fields Descriptions 

31:16 SRAM_DENSITY 

[15:0] 

SRAM density 

The value indicates the on-chip SRAM density of the device in Kbytes.  

Example: 0x0008 indicates 8 Kbytes. 

15:0 FLASH_DENSITY 

[15:0] 

Flash memory density 

The value indicates the Flash memory density of the device in Kbytes.  

Example: 0x0020 indicates 32 Kbytes.  

1.6.2. Unique device ID (96 bits) 

Base address: 0x1FFF F7E8 

The value is factory programmed and can never be altered by user.  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

UNIQUE_ID[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UNIQUE_ID[15:0] 

r 

Bits Fields Descriptions 

31:0 UNIQUE_ID[31:0] Unique device ID 

Base address: 0x1FFF F7EC 

The value is factory programmed and can never be altered by user.  
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

UNIQUE_ID[63:48] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UNIQUE_ID[47:32] 

r 

 

Bits Fields Descriptions 

31:0 UNIQUE_ID[63:32] Unique device ID 

Base address: 0x1FFF F7F0 

The value is factory programmed and can never be altered by user.  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

UNIQUE_ID[95:80] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UNIQUE_ID[79:64] 

r 

 

Bits Fields Descriptions 

31:0 UNIQUE_ID[95:64] Unique device ID 
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2. Flash memory controller (FMC)  

2.1. Overview 

The flash memory controller, FMC, provides all the necessary functions for the on-chip Flash 

Memory. There also provide page erase, mass erase, and word program for flash memory.  

2.2. Characteristics 

Â Two memory organizations: 

- Main : Up to 4MB (typical : 2MB) of on-chip flash memory for instruction and data.  

- Information block : 256K bytes bootloader 

Â The on-chip flash pagesize is 4KB.  

Â Supports RTDEC (decrypt by AES real-time) fuction. 

Â Word programming, page erase and mass erase operation. 

Â Flash security protection to prevent illegal code / data access. 

Â Page erase / program protection to prevent unexpected operation.  

2.3. Function overview 

2.3.1. Flash memory architecture 

The flash memory consists of no more than 4MB main flash, which is organized into 1024 

pages with 4KB capacity per page, and 256KB information block for the boot loader. Each 

page can be erased individually. The Table 2-1. Base address and size for flash memory 

shows the details of flash organization. 

Table 2-1. Base address and size for flash memory 

Block Name Address range size(bytes) 

Main flash block 

Page 0 0x0800 0000 - 0x0800 0FFF 4KB 

Page 1 0x0800 1000 - 0x0800 1FFF 4KB 

Page 2 0x0800 2000 - 0x0800 2FFF 4KB 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Page 1022 0x083F E000 - 0x083F EFFF 4KB 

Page 1023 0x083F F000 - 0x083F FFFF 4KB 

Bootloader 

normal 0x0BF4 0000 - 0x0BF4 5FFF 24KB 

secure boot 0x0BF4 6000 - 0x0BF4 DFFF 32KB 

secure ROM 0x0BF4 E000 - 0x0BF7 FFFF 200KB 
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Note: The bootloader block cannot be programmed or erased by user. 

2.3.2. Read operations 

The flash can be addressed directly as a common memory space.  

RTDEC function 

RTDEC function means that when reading data from flash, it can be decrypted in real time 

according to the EFUSE module's configuration of AES algorithm. (Data written to flash is 

encrypted already). There have on-time decrypt function when AESEN bit in 

EFUSE_USERCTL register is set. This is implements by hardware on-time and invisible by 

software. The AES key use AESKEY [127:0] bits in EFUSE_AESKEY to set. 

Fetch data use SIP flash. Start address is 0x08000000. Size is 4MB. It can support RTDEC 

function.  

NO-RTDEC function 

Up to four areas can be configured without RTDEC function by FMC_NODECx (x=0,1,2,3), 

even if AESEN bit in EFUSE_USERCTL register is set. 

Read add offset fuction 

In order to meet the needs of Wi-Fi OTA fuction, the read offset function can be configured to 

increase the bus initial address by add an offset and then read it from FMC. After setting the 

read offset value and area by configuring FMC_OFVR and FMC_OFRG, reading the value of 

the source address is equivalent to reading the value of the add offset address. If user need 

to configure other functions, the RTDEC area configuration needs to use the source address. 

Note: 1. Adding offset area does not support configure into NO-RTDEC area. 

2. The offset function only supports read operation, not support program operation and erase 

operation. 

2.3.3. Unlock the FMC_CTL register 

After reset, the FMC_CTL register is not accessible in write mode, and the LK bit in the 

FMC_CTL register is reset to 1. An unlocking sequence consists of two write operations to 

the FMC_KEY register to open the access to the FMC_CTL register. The two write operations 

are writing 0x45670123 and 0xCDEF89AB to the FMC_KEY register. After the two write 

operations, the LK bit in the FMC_CTL register is reset to 0 by hardware. The software can 

lock the FMC_CTL again by setting the LK bit in the FMC_CTL register to 1. Any wrong 

operations to the FMC_KEY, will set the LK bit to 1, and lock the FMC_CTL register, and lead 

to a bus error. 

The OBWEN bit in the FMC_CTL are still protected even the FMC_CTL is unlocked. The 
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unlocking sequence consists of two write operations, which are writing 0x45670123 and 

0xCDEF89AB to the FMC_OBKEY register. Then the hardware sets the OBWEN bit in the 

FMC_CTL register to 1. The software can reset OBWEN bit to 0 to protect the FMC_NODECx 

(x=0,1,2,3) / FMC_OFRG / FMC_OFVR registers. 

Note: 1. As long as the wrong key is written to FMC_CTL, a bus error will be generated. 

2. Write wrong key to OBKEY does not generate a bus error. 

2.3.4. Page erase 

The FMC provides a page erase function which is used to initialize the contents of a main 

flash memory page to a high state. Each page can be erased independently without affecting 

the contents of other pages. The following steps show the access sequence of the registers 

for a page erase operation. 

Â Unlock the FMC_CTL register if necessary. 

Â Check the BUSY bit in the FMC_STAT register to confirm that no flash memory operation 

is in progress (BUSY equals to 0). Otherwise, wait until the operation has finished.  

Â Set the PER bit in the FMC_CTL register.  

Â Write the page absolute address (0x08XX XXXX) into the FMC_ADDR registers. 

Â Send the page erase command to the FMC by setting the START bit in the FMC_CTL 

register.  

Â Wait until all the operations have finished by checking the value of the BUSY bit in the 

FMC_STAT register. 

Â Read and verify the page using a SBUS access if required. 

When the operation is executed successfully, the ENDF bit in the FMC_STAT register is set, 

and an interrupt will be triggered by FMC if the ENDIE bit in the FMC_CTL register is set. 

Note that a correct target page address must be confirmed. Otherwise, the software may run 

out of control if the target erase page is being used to fetch codes or access data. The FMC 

will not provide any notification when that happens. Additionally, the page erase operation will 

be ignored on erase / program protected pages. In this condition, a flash operation error 

interrupt will be triggered by the FMC if the ENDIE bit in the FMC_CTL register is set. The 

software can check the WPERR bit in the FMC_STAT register to detect this condition in the 

interrupt handler. The Figure 2-1. Process of page erase operation shows the page erase 

operation flow. 
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Figure 2-1. Process of page erase operation 

Set  the PER bit, 

Write FMC_ADDR

Is the LK bit is 0

Send the command to FMC 

by set START bit

Start

Yes

No
Unlock the FMC_CTL

Is the BUSY bit is 0

Yes

No

Is the BUSY bit is 0

Yes

No

Finish

 

2.3.5. Mass erase 

The FMC provides a complete erase function which is used to initialize the main flash block 

contents. This erase can affect entire flash block by setting the MER bit to 1 in the FMC_CTL 

register. The following steps show the mass erase register access sequence.  

Â Unlock the FMC_CTL register if necessary. 

Â Check the BUSY bit in the FMC_STAT register to confirm that no flash memory operation 

is in progress (BUSY equals to 0). Otherwise, wait until the operation has finished. 

Â Set the MER bit in the FMC_CTL register if erase entire flash. 

Â Send the mass erase command to the FMC by setting the START bit in the FMC_CTL 

register.  

Â Wait until all the operations have been finished by checking the value of the BUSY bit in 

the FMC_STAT register. 

Â Read and verify the flash memory using a SBUS access if required.  
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When the operation is executed successfully, the ENDF bit in the FMC_STAT register is set, 

and an interrupt will be triggered by FMC if the ENDIE bit in the FMC_CTL register is set. 

Since all flash data will be modified to a value of 0xFFFF_FFFF, the mass erase operation 

can be implemented using a program that runs in SRAM or using the debugging tool that 

accesses the FMC registers directly. Additionally, the mass erase operation will be ignored if 

any page is erase / program protected. In this condition, a flash operation error interrupt will 

be triggered by the FMC if the ERRIE bit in the FMC_CTL register is set. The software can 

check the WPERR bit in the FMC_STAT register to detect this condition in the interrupt 

handler. 

The Figure 2-2. Process of mass erase operation indicates the mass erase operation flow. 

Figure 2-2. Process of mass erase operation 

Set  the MER bit

Is the LK bit is 0

Send the command to 

FMC by set START bit

Start

Yes

No
Unlock the FMC_CTL

Is the BUSY bit is 0

Yes

No

Is the BUSY bit is 0

Yes

No

Finish

 

2.3.6. Main flash programming 

The FMC provides a 32-bit word programming function by SBUS which is used to modify the 

main flash memory contents. 
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The following steps show the register access sequence of the programming operation.  

Â Unlock the FMC_CTL register if necessary. 

Â Check the BUSY bit in the FMC_STAT register to confirm that no flash memory operation 

is in progress (BUSY equals to 0). Otherwise, wait until the operation has finished. 

Â Set the PG bit in the FMC_CTL register.  

Â Write the data to be programed by SBUS with desired absolute address (0x08XX XXXX).  

Â Wait until all the operations have been finished by checking the value of the BUSY bit in 

the FMC_STAT register.  

Â Read and verify the flash memory using a SBUS access if required.  

When the operation is executed successfully, the ENDF bit in the FMC_STAT register is set, 

and an interrupt will be triggered by FMC if the ENDIE bit in the FMC_CTL register is set. 

Note that there are some program error need caution: 

Each word can be programmed only one time after erase and before next erase. Note that 

the PG bit must be set before the word programming operation.  

Additionally, the program operation will be ignored on erase / program protected pages and 

the WPERR bit in the FMC_STAT will be set.  

In these conditions, a flash operation error interrupt will be triggered by the FMC if the ERRIE 

bit in the FMC_CTL register is set. The software can check WPERR bit in the FMC_STAT 

register to detect which condition occurred in the interrupt handler. The Figure 2-3. Process 

of word program operation shows the word programming operation flow. 
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Figure 2-3. Process of word program operation 

Set  the PG bit 

Is the LK bit is 0

Perform word write by 

DBUS

Start

Yes

No
Unlock the FMC_CTL

Is the BUSY bit is 0

Yes

No

Is the BUSY bit is 0

Yes

No

Finish

 

Note: 1. In order to meet Wi-Fi OTA requirements, support continuous program when set PG 

bit. 

2. If user do not do read to check operation before program, it can realize the wired-AND of 

the data to be programmed and the data in flash. 

3. In order to achieve the fastest programming speed, user need to follow the following points 

when programming. (1) 32-bit program and the address is continuous. (2) Program 

continuously on the bus, there must be no read flash between two write operation. (3) The 

interval between two write operations cannot exceed 64xThclk (flash clock is hclk/2). 

2.3.7. Option bytes 

Option bytes description 

The option bytes description is shown in the Table 2-2. Option bytes.The option bytes are 

configured according to the requirements of the application. 
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Table 2-2. Option bytes 

Name Register map 

12̔SRAM1_RST 

11̔NRST_DPSLP 

 10̔NRST_STDBY 

9̔NWDG_HW 

[7:0]̔SPC[7:0] 

Option byte register (FMC_OBR) 

[31:0]̔USER[31:0] 
Option byte user value register 

(FMC_OBUSER) 

[25:16]̔WRP0_EPAGE[9:0] 

[15:0]̔WRP0_SPAGE[9:0] 

Option byte write protection area 

register 0 (FMC_OBWRP0) 

[25:16]̔WRP1_EPAGE[9:0] 

[15:0]̔WRP1_SPAGE[9:0] 

Option byte write protection area 

register 1 (FMC_OBWRP1) 

Option bytes modify 

To modify the user options value, follow the procedure below:  

Â Unlock the FMC_CTL register if necessary. 

Â Check the BUSY bit in the FMC_STAT register to confirm that no flash memory operation 

is in progress (BUSY equals to 0) 

Â Unlock the option bytes operation bits in the FMC_CTL register if necessary. 

Â Wait until the OBWEN bit is set in the FMC_CTL register. 

Â Write the desired options value in the options registers. 

Â Set the OBSTART bit in the FMC_CTL register. 

Â Wait until all the operations have finished by checking the value of the BUSY bit in the 

FMC_STAT register. 

Â Set the OBRLD option bit or launch a system reset to start option bytes loading. 

2.3.8. Security protection 

Security protection 

The FMC provides a security protection function to prevent illegal code / data access to the 

flash memory. This function is useful for protecting the software / firmware from illegal users. 

Protection level 0: no protection 

When SPC[7:0] bits in FMC_OBR is set to 0xAA, after the system is reset, the flash memory 

will be in no protection state. The main flash are accessible by all operations. The SRAM1 

and the backup registers are also accessible by all operations.  

Protection level 1: read protection 

When SPC[7:0] bits in FMC_OBR is set to to any value except 0xAA, after the system is reset, 
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the flash memory will be in protection level 1 state. 

Å User mode: Code executing in user mode (boot flash) can access flash main memory, 

SRAM1 and backup registers with all operations (read, erase and program).  

Å Debug, boot RAM and boot loader modes: In debug mode or when code is running from 

boot RAM or boot loader, the flash main memory, the backup registers and the SRAM1 are 

totally inaccessible. In these boot modes an intrusion is detected and a read or write access 

to the flash or SRAM1 generates a bus error and a core exception. 

Table 2-3. Flash operation under different protection levels  

Access type Fetch Read Write Page erase 

No protection, protection level-

1 no intrusion(1) 
OK 

no write protection pages: OK 

write protection pages: WI and 

WPERR flag set 

Protection level-1 with 

instruction(2) 
Bus error 

write invalid, 

WPERR flag set 

Note: 1. Level 1 no intrusion = when booting from user flash and no debug access. 2. Level 

1 with intrusion = when debug / boot RAM / boot bootloader access is detected. 

Modify security protection level 

It is easy to move from security protection level 0 to level 1 by changing the value of the 

SPC[7:0] in FMC_OBR to any value except for 0xAA.  

When the SPC[7:0] is programmed to the value 0xAA to move from level 1 to level 0, a mass 

erase of the flash main memory is performed. The backup registers and all SRAMs are also 

erased.  

2.3.9. Wirte protection  

The FMC provides a write protection function to prevent erase / program function on the flash 

memory. The page erase or program will not be accepted by the FMC on protected pages. If 

the page erase or program command is sent to the FMC on a protected page, the WPERR 

bit in the FMC_STAT register will be set by the FMC. If the WPERR bit is set and the ERRIE 

bit is also set to 1 to enable the corresponding interrupt, then the flash operation error interrupt 

will be triggered by the FMC to draw the attention of the CPU. The write-protected area 

defined in the option bytes (FMC_OBR) is also write-protected. 
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2.3.10. FLASH interrupts 

Interrupts: end of operation / operation error. 

Table 2-4. Flash interrupt requests 

Flag Description Clear method 
Interrupt 

enable bit 

ENDF end of operation 
Write 1 to corresponding bit 

in FMC_STAT register 

ENDIE 

WPERR 
erase / program on protected 

pages 
ERRIE 
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2.4. Register definition 

FMC base address: 0x4002 2000 

2.4.1. Unlock key register (FMC_KEY) 

Address offset: 0x04 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

KEY[31:16] 

w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

KEY[15:0] 

w 

 

Bits Fields Descriptions 

31:0 KEY[31:0] FMC_CTL unlock register 

These bits are only be written by software. 

Write KEY [31:0] with keys to unlock FMC_CTL register. 

2.4.2. Option byte unlock key register (FMC_OBKEY) 

Address offset: 0x08 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit).  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

OBKEY[31:16] 

w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OBKEY[15:0] 

w 

 

Bits Fields Descriptions 

31:0 OBKEY[31:0] These bits are only be written by software.  

Write OBKEY [31:0] with keys to unlock OBWEN bit in FMC_CTL register.  

2.4.3. Status register (FMC_STAT) 

Address offset: 0x0C 

Reset value: 0x0000 0000 
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This register has to be accessed by word (32-bit).  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved ENDF WPERR Reserved BUSY 

 rc_w1 rc_w1  r 

 

Bits Fields Descriptions 

31:6 Reserved Must be kept at reset value. 

5 ENDF End of operation flag bit 

When the operation executed successfully, this bit is set by hardware. The software 

can clear it by writing 1. 

4 WPERR Erase / Program protection error flag bit 

When erase / program on protected pages, this bit is set by hardware. The software 

can clear it by writing 1. 

3:1 Reserved Must be kept at reset value. 

0 BUSY The flash is busy bit  

When the operation is in progress, this bit is set to 1. When the operation is end or 

an error is generated, this bit is cleared to 0. 

2.4.4. Control register (FMC_CTL) 

Address offset: 0x10 

Reset value: 0x0000 0080 

This register has to be accessed by word (32-bit).  

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

OBRLD OBSTART Reserved ENDIE Reserved ERRIE OBWEN Reserved LK START Reserved WTPG MER PER PG 

rw rw  rw  rw rw  rs rs  rw rw rw rw 

 

Bits Fields Descriptions 

31:16 Reserved Must be kept at reset value. 

15 OBRLD Option byte reload bit  

This bit is set by software 

0: No effect 

1: force option byte reload. 

14 OBSTART Option bytes modification start bit 
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0: No effect 

1: Trigger an option bytes operation. This bit can only be written if OBWEN bit is 

set. This bit is only set by software, and is cleared when the BUSY bit is cleared in 

FMC_STAT. 

13 Reserved Must be kept at reset value. 

12 ENDIE End of operation interrupt enable bit 

This bit is set or cleared by software 

0: No interrupt generated by hardware. 

1: End of operation interrupt enable 

11 Reserved Must be kept at reset value. 

10 ERRIE Error interrupt enable bit 

This bit is set or cleared by software 

0: No interrupt generated by hardware.  

1: Error interrupt enable 

9 OBWEN FMC_OBR / FMC_OBUSER / FMC_OBWRPx(x=0,1) / FMC_NODECx(x = 0é3) / 

FMC_OFRG / FMC_OFVR write enable bit 

This bit is set by hardware when right sequence written to FMC_OBKEY register. 

This bit can be cleared by software.  

8 Reserved Must be kept at reset value. 

7 LK FMC_CTL lock bit 

This bit is cleared by hardware when right sequence written to the FMC_KEY 

register. This bit can be set by software. 

6 START Send erase command to FMC 

This bit is set by software to send erase command to FMC.  

This bit is cleared by hardware when the BUSY bit is cleared. 

5:4 Reserved Must be kept at reset value. 

3 WTPG WIFI trim program command bit 

This bit is set or clear by software 

0: no effect 

1: WIFI trim program command 

2 MER Main flash mass erase command bit 

This bit is set or cleared by software 

0: No effect 

1: Main flash mass erase command 

1 PER Main flash page erase command bit 

This bit is set or clear by software 

0: No effect 
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1: Main flash page erase command 

0 PG Main flash program command bit 

This bit is set or clear by software 

0: No effect 

1: Main flash program command 

Note: This register should be reset after the corresponding flash operation completed.  

2.4.5. Address register (FMC_ADDR) 

Address offset: 0x14 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

ADDR[31:16] 

W 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ADDR[15:0] 

W 

 

Bits Fields Descriptions 

31:0 ADDR[31:0] Flash erase / program command address bits 

These bits are configured by software. 

ADDR bits are the address of flash to be erased / programmed. 

2.4.6. Option byte status register (FMC_OBSTAT) 

Address offset: 0x1C 

Reset value: 0x0XXX XXXX. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved WP SPC Reserved 

 r r  

 

Bits Fields Descriptions 

31:3 Reserved Must be kept at reset value. 

2 WP EFUSE config 32k write protection state 

0: write protection is reset 
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1: write protection is set 

1 SPC Security protection level 1 state 

0: Protection level 1 is reset 

1: Protection level 1 is set 

0 Reserved Must be kept at reset value. 

2.4.7. Option byte register (FMC_OBR) 

Address offset: 0x40 

Reset value: 0xXXXX XXXX (Register bits 0 to 31 are loaded with values from flash memory 

when OBRLD is set or system reset. The loading condition of the SRAM1_RST bit must be 

power-on reset.)  

This register can not be written if OBWEN bit is set. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

SRAM1_

RST 

NRST_D

PSLP 

NRST_ST

DBY 

NWDG_H

W 

Reserved SPC[7:0] 

 rw rw rw rw  rw 

 

Bits Fields Descriptions 

31:13 Reserved Must be kept at reset value. 

12 SRAM1_RST SRAM1 reset enable bit 

0: No effect 

1: Clear SRAM1 data automatically. Effective after system reset. 

11 NRST_ DPSLP Deepsleep entry reset option status bit 

0: A reset is generated when entering Deepsleep mode 

1: No reset generated when entering Deepsleep mode 

10 NRST_STDBY Standby entry reset option status bit 

0: A reset is generated when entering Standby mode 

1: No reset generated when entering Standby mode 

9 NWDG_HW Watchdog status bit 

0: Watchdog is hardware watchdog 

1: Watchdog is software watchdog. 

8 Reserved Must be kept at reset value. 

7:0 SPC[7:0] Option byte security protection value. Effective after system reset. 
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Note: The security protection of the flash memory is subject to this bits field. 

2.4.8. Option byte user value register (FMC_OBUSER) 

Address offset: 0x44 

Reset value: 0xXXXX XXXX (Register bits 0 to 31 are loaded with values from flash memory 

when OBRLD is set or system reset.)  

This register can not be written if OBWEN bit is set. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

USER[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

USER[15:0] 

rw 

 

Bits Fields Descriptions 

31:0 USER[31:0] Option byte USER value. 

2.4.9. Option byte write protection area register 0 (FMC_OBWRP0) 

Address offset: 0x48 

Reset value: 0xXXXX XXXX (Register bits 0 to 31 are loaded with values from flash memory 

when OBRLD is set or system reset.)  

This register can not be written if OBWEN bit is set. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved WRP0_EPAGE[9:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved WRP0_SPAGE[9:0] 

 rw 

 

Bits Fields Descriptions 

31:26 Reserved Must be kept at reset value. 

25:16 WRP0_EPAGE[9:0] End page of write protection area 0 

15:10 Reserved Must be kept at reset value. 

9:0 WRP0_SPAGE[9:0] Start page of write protection area 0  
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2.4.10. Option byte write protection area register 1 (FMC_OBWRP1) 

Address offset: 0x4C 

Reset value: 0xXXXX XXXX (Register bits 0 to 31 are loaded with values from flash memory 

when OBRLD is set or system reset.)  

This register can not be written if OBWEN bit is set. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved WRP1_EPAGE[9:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved WRP1_SPAGE[9:0] 

 rw 

 

Bits Fields Descriptions 

31:26 Reserved Must be kept at reset value. 

25:16 WRP1_EPAGE[9:0] End page of write protection area 1 

15:10 Reserved Must be kept at reset value. 

9:0 WRP1_SPAGE[9:0] Start page of write protection area 1  

2.4.11. NO RTDEC region register x (FMC_NODECx)( x = 0é3) 

Address offset: 0x70 + 0x4 * x 

Reset value: 0x0000 03FF 

This register can not be written if OBWEN bit is set. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved NODECx_EPAGE[9:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved NODECx_SPAGE[9:0] 

 rw 

 

Bits Fields Descriptions 

31:26 Reserved Must be kept at reset value. 

25:16 NODECx_EPAGE[9:

0] 

End page of NODEC region x (x=0,1,2,3). 

15:10 Reserved Must be kept at reset value. 
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9:0 NODECx_SPAGE[9:

0] 

Start page of NODEC region x (x=0,1,2,3). 

2.4.12. Offset region register (FMC_OFRG) 

Address offset: 0x80 

Reset value: 0x0000 1FFF  

This register can not be written if OBWEN bit is set. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved OF_EPAGE[12:0] 

 rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved OF_SPAGE[12:0] 

 rw 

 

Bits Fields Descriptions 

31:29 Reserved Must be kept at reset value. 

28:16 OF_EPAGE[12:0] End page of offset region. 

15:13 Reserved Must be kept at reset value. 

12:0 OF_SPAGE[12:0] Start page of offset region 

2.4.13. Offset value register (FMC_OFVR) 

Address offset: 0x84 

Reset value: 0x0000 0000 

This register can not be written if OBWEN bit is set. 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved OF_VALUE[12:0] 

 rw 

 

Bits Fields Descriptions 

31:13 Reserved Must be kept at reset value. 

12:0 OF_VALUE[12:0] Offset value 
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2.4.14. Product ID0 register (FMC_PID0) 

Address offset: 0x100 

Reset value: 0xXXXX XXXX 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

PID0[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PID0[15:0] 

r 

 

Bits Fields Descriptions 

31:0 PID0[31:0] Product reserved ID code register 

These bits are read only by software. 

These bits are unchanged constant after power on. These bits are one time program 

when the chip produced. 

2.4.15. Product ID1 register (FMC_PID1) 

Address offset: 0x104 

Reset value: 0xXXXX XXXX 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PID1[15:0] 

r 

 

Bits Field Descriptions 

31:0 PID1[15:0] Product reserved ID code register 

These bits are read only by software. 

These bits are unchanged constant after power on. These bits are one time program 

when the chip produced. 

2.4.16. RF Trim register 0 (FMC_RFT0) 

Address offset: 0x108 

Reset value: 0xXXXX XXXX 

This register has to be accessed by word (32-bit). 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

BLETXCAL[7:0] WIFITXCAL[7:0] 

r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

THECAL[7:0] PABIAST1[3:0] PABIAST0[3:0] 

r r r 

 

Bits Field Descriptions 

31:24 BLETXCAL[7:0] BLE transmit power calibration value 

23:16 WIFITXCAL[7:0] WIFI transmit power calibration value 

15:8 THECAL[7:0] Thermal meter calibration value 

7:4 PABIAST1[3:0] The PA bias fine tune value. 

3:0 PABIAST0[3:0] The PA(Power Amplifier)  bias coarse tune value. 

2.4.17. RF Trim register 1 (FMC_RFT1) 

Address offset: 0x10C 

Reset value: 0x0000 00XX 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved EFUSEID[3:0] WIFIRXGCAL[3:0] 

 r r 

 

Bits Field Descriptions 

31:8 Reserved Must be kept at reset value. 

7:4 EFUSEID[3:0] The EFUSE version ID. 

3:0 WIFIRXGCAL[3:0] The WIFI receive gain calibration value. 

2.4.18. WIFI Trim register x (FMC_WFTx)( x = 0é15) 

Address offset: 0x200 + 0x4 * x 

Reset value: 0xXXXX XXXX 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

 WIFI_TRIM[31:16] 

rw 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

WIFI_TRIM[15:0] 

rw 

 

Bits Field Descriptions 

31:0 WIFI_TRIM[31:0] After the system is reset, it is loaded from the flash. After the WTPG is set to 1, it 

can be program, and the corresponding flash cannot be erased.  

In the register program process, the WTPG bit is set to 1. Until the BUSY bit is 0, it 

indicates the end of programing. These bits are one time program when the chip 

produced, and each program a register (32bit). Update the value of program after 

system reset. 
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3. Electronic fuse (EFUSE) 

3.1. Overview 

The Efuse controller has Efuse macro that store system paramters. As a non-volatile unit of 

storage, the bit of Efuse macro cannot be restored to 0 once it is programmed to 1. According 

to the software opration, the Efuse controller can program all bits in the system parameters. 

3.2. Characteristics 

Â One-time programmable nonvolatile Efuse storage cells organized as 128*8 bit. 

Â All bits in the Efuse cannot be rollback from 1 to 0. 

Â Can only be accessed through corresponding register. 

3.3. Function overview 

3.3.1. Block diagram 

Efuse controller implements the Efuse macro read-program control logic. Efuse controller 

contains Efuse_1Kb module that instantiates Efuse macro. 

Figure 3-1. Block diagram of Efuse controller 

EFUSE

Controller

EFUSE

Macro

(1K bits) Write

Read

EFUSE

Registers

AHB
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3.3.2. Efuse architecture 

The Efuse consists of up to 1024 bits storage cells organized into 128 bytes. Efuse uses 7-

bit address encoding. The following table Table 3-1. Efuse address mapping shows the 

address. 

Table 3-1. Efuse address mapping 

ADDR [6:0] Efuse byte 

000_0000 Efuse[0] 

000_0001 Efuse[1] 

000_0010 Efuse[2] 

... ... 

111_1111 Efuse[127] 

3.3.3. Efuse macro description 

The Efuse macro stores 10 system parameters, every system parameter has different width. 

The following table Table 3-2. System parameters shows the details of each Efuse byte. 

Table 3-2. System parameters 

Parameter 
Width

/B 

Start(1) 

address 

Program-

protected 

Read-

protected 
Description Note 

Efuse control  

0 
1B 7ôd0 

Can write 

multiple times, 

but can not 

rollback 

Read out after 

system reset 

and keep 

unchanged, 

bus readable 

Control bytes of relevant 

parameters required for 

MCU startup. 

For more details, refer to 

Control register 0 

(EFUSE_CTL0) 

User 

defined 

Efuse control  

1 
1B 7ôd1 

Can write 

multiple times, 

but can not 

rollback 

Read out after 

system reset 

and keep 

unchanged, 

bus readable 

For more details, refer to 

Control register 1 

(EFUSE_CTL1) 

User 

defined 

Flash 

protection 
1B 7ôd2 

Can write 

multiple times, 

but can not 

rollback 

Read out after 

system reset 

and keep 

unchanged, 

bus readable 

The option of flash 

protection. 

For more details, refer to 

Flash protection control 

register (EFUSE_FPCTL) 

User 

defined 

User control 1B 7ôd3 

Can write 

multiple times, 

but can not 

rollback 

Read out after 

system reset 

and keep 

unchanged, 

bus readable 

The option of user control 

function 

For more details, refer to 

User byte control register 

(EFUSE_USERCTL) 

User 

defined 

reserved 12B 7ôd4 Can write Reserve for For more details, refer to User 
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Parameter 
Width

/B 

Start(1) 

address 

Program-

protected 

Read-

protected 
Description Note 

multiple times, 

but can not 

rollback 

further use EFUSE reserved register 

x (EFUSE_RESx)  

defined 

AES key 16B 7ôd16 Once-time 

Read out after 

system reset 

and keep 

unchanged, 

bus readable 

The AES key used to 

encrypt the firmware image 

For more details, refer to 

Firmware AES key 

register x 

(EFUSE_AESKEYx)  

User 

defined 

RoTPK or its 

hash 
32B 7ôd32 Once-time 

Only can be 

read out by 

ROM after 

system reset 

Root of Trust Public Key

̂ECCôs public key/the 

HASH result of the RSAôs 

Public Keỹ 

For more details, refer to 

RoTPK key register x 

(EFUSE_ROTPKKEYx) 

User 

defined 

MCU UID 16B 7ôd64 Can not modify 

Read out after 

system reset 

and keep 

unchanged, 

bus readable 

The Unique ID of MCU 

For more details, refer to 

Product UID register x 

(EFUSE_PUIDx)  

CP 

HUK 16B 7ôd80 Can not modify 

Read out after 

system reset 

and keep 

unchanged, 

bus readable  

Hardware Unique Key, 

which provides the RoT 

(Root of Trust) for 

confidentiality. 

For more details, refer to 

HUK key register x 

(EFUSE_HUKKEYx)  

CP 

User data 32B 7ôd 96 

Write once 

after system 

reset 

Read out after 

system reset, 

bus readable 

User defined data 

For more details, refer to 

User data register x 

(EFUSE_USER_DATAx)  

User 

defined 

Note: 

(1) 7-bit address encoding. 

(2) System parameters must be read by its size. And it is also recommended to write 

according to its size too. 
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3.3.4. Read operation 

The value of the Efuse can only be accessed through the corresponding register. After system 

reset, the Efuse value take effect and reloaded to corresponding register. The following steps 

show the register access sequence of the Efuse reading operation. 

1. Clear the RDIF bit in EFUSE_CS register if it is set, and make sure there is no overstep 

boundary error. 

2. Reset the EFRW bit in EFUSE_CS register. 

3. Write the desired Efuse address and size to EFUSE_ADDR register. 

4. Set the EFSTR bit EFUSE_CS register. 

5. Wait until the reading operation has been finished by checking the RDIF bit in 

EFUSE_CS register. 

6. Read the register value corresponding to the Efuse. 

When the read operation is executed successfully, the RDIF in EFUSE_CS register is set, 

and an interrupt will be triggered by EFUSE if the RDIE bit in the EFUSE_CS register is set. 

3.3.5. Program operation 

The value of the Efuse can only be modified through the corresponding register. The following 

steps show the register access sequence of the Efuse writing operation. 

1. Clear the PGIF bit in EFUSE_CS register if it is set, and make sure there are no overstep 

boundary error. 

2. SET the EFRW bit in EFUSE_CS register. 

3. Write the desired Efuse address and size to EFUSE_ADDR register. 

4. Write the data to the corresponding register. 

5. Set the EFSTR bit EFUSE_CS register. 

6. Wait until the writing operation has been finished by checking the PGIF bit in EFUSE_CS 

register. 

When the write operation is executed successfully, the PGIF in EFUSE_CS register is set, 

and an interrupt will be triggered by Efuse if the PGIE bit in the EFUSE_CS register is set. It 

should be noted that the address and size of the written data must match the corresponding 

fuse register. If not match, OVBERIF bit in the EFUSE_CS register will be set, and an interrupt 

will be triggered by Efuse if the OVBERIE bit in the EFUSE_CS register is set. 
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3.4. Register definition 

EFUSE base address: 0x4002 2800 

3.4.1. Control and status register (EFUSE_CS) 

Address offset: 0x00 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved OVBERIC RDIC PGIC Reserved OVBERIE RDIE PGIE Reserved   OVBERIF RDIF PGIF 

 rc_w1 rc_w1 rc_w1  rw rw rw  r r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved EFRW EFSTR 

 rw rw 

 

Bits Fields Descriptions 

31:27 Reserved Must be kept at reset value. 

26 OVBERIC Clear bit for overstep boundary error interrupt flag 

0: No effect 

1: Clear error flag 

25 RDIC Clear bit for read operation completed interrupt flag 

0: No effect 

1: Clear read operation completed interrupt flag 

24 PGIC Clear bit for program operation completed interrupt flag 

0: No effect 

1: Clear program operation completed interrupt flag 

23 Reserved Must be kept at reset value. 

22 OVBERIE Enable bit for overstep boundary error interrupt 

0: Disable the overstep boundary error interrupt 

1: Enable the overstep boundary error interrupt 

21 RDIE Enable bit for read operation completed interrupt 

0: Disable the read operation completed interrupt 

1: Enable the read operation completed interrupt 

20 PGIE Enable bit for program operation completed interrupt 

0: Disable the program operation completed interrupt 

1: Enable the program operation completed interrupt 

19 Reserved Must be kept at reset value. 
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18 OVBERIF Overstep boundary error flag 

0: No overstep boundary error occurred 

1: Overstep boundary error has occurred 

17 RDIF Read operation complete flag 

0: Read Efuse operation not completed 

1: Read Efuse operation completed 

16 PGIF Program operation completed flag 

0: Program Efuse operation not completed 

1: Program Efuse operation completed 

15:2 Reserved Must be kept at reset value. 

1 EFRW The selection of Efuse operation 

0: Read Efuse 

1: Write Efuse 

This bit cannot be modified when the EFSTR bit is 1 

0 EFSTR Start Efuse operation 

This bit is set by software and cleared by hardware 

0: No effect 

1: Start read or write Efuse operation 

3.4.2. Address register (EFUSE_ADDR) 

Address offset: 0x04 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved EFSIZE[5:0] Reserved EFADDR[6:0] 

 rw  rw 

 

Bits Fields Descriptions 

31:14 Reserved Must be kept at reset value. 

13:8 EFSIZE[5:0] Read or write Efuse data size 

7 Reserved Must be kept at reset value. 

6:0 EFADDR[6:0] Read or write Efuse data start address 

Note: This register cannot be modified when the EFSTR bit is 1. 
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3.4.3. Control register 0 (EFUSE_CTL0) 

Address offset: 0x08 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

SWBOOT

0 

EFBOOT

0 

SWBOOT

1 

EFBOOT

1 

EFBOOT

LK 

EFSB 

 rw rw rw rw rw rw 

 

Bits Fields Descriptions 

31:6 Reserved Must be kept at reset value. 

5 SWBOOT0 Efuse BOOT0 bit enable 

0: Select boot0_pad as BOOT0 output 

1: Select Efuse_boot0 as BOOT0 output 

4 EFBOOT0 Efuse BOOT0 

0: Efuse_boot0 = 0 

1: Efuse_boot0 = 1 

3 SWBOOT1 Efuse BOOT1 bit enable 

0: Select boot1_pad as BOOT1 output 

1: Select Efuse_boot1 as BOOT1 output 

2 EFBOOT1 Efuse BOOT1 

0: Efuse_boot1 = 0 

1: Efuse_boot1 = 1 

1 EFBOOTLK EFUSE_CTL0 register bits[5:2] lock bit 

0: Unlock EFUSE_CTL register bits[5:2], these bits can be modify 

1: Lock EFUSE_CTL register bits[5:2], these bits can not be modify 

0 EFSB Startup from secure boot 

This bit needs to work with the bits[5:1] to decide how to startup 

0: Startup from Flash  

1: Startup from secure boot 

3.4.4. Control register 1 (EFUSE_CTL1) 

Address offset: 0x0C 

Reset value: 0x0000 0000 
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This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved VFCERT VFIMG Reserved ROTLK NDBG Reserved 

 rw rw  rw rw  

 

Bits Fields Descriptions 

31:8 Reserved Must be kept at reset value. 

7 VFCERT Verify firmware certificate 

0: Disable firmware certificate verification 

1: Enable firmware certificate verification 

6 VFIMG Verify firmware image 

0: Disable firmware image verification 

1: Enable firmware image verification 

5:3 Reserved Must be kept at reset value. 

2 ROTLK EFUSE_ROTPKKEY register lock bit 

0: Unlock EFUSE_ROTPKKEY register, these bytes can be modified. 

1: Lock EFUSE_ROTPKKEY register, these bytes can not be modified. 

1 NDBG Debugging permission setting 

0: Unlimited debugging 

1: Can not debug 

0 Reserved Must be kept at reset value. 

3.4.5. Flash protection control register (EFUSE_FPCTL) 

Address offset: 0x10 

Reset value: 0x0000 00X0 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved FP[2:0] 

 rw 

 

Bits Fields Descriptions 

31:3 Reserved Must be kept at reset value. 
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2:0 FP[2:0] Efuse flash protection value  

Bit2: 0~32K write protection  

Bit1: Reserved  

Bit0: Read protection level 1  

3.4.6. User byte control register (EFUSE_USERCTL) 

Address offset: 0x14 

Reset value: 0x0000 0006 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved UDLK AESEN Reserved EFOPLK Reserved LOGUART SBCLK 

 rw rw  rw  rw rw 

 

Bits Fields Descriptions 

31:7 Reserved Must be kept at reset value. 

6 UDLK EFUSE_USER_DATA register lock bit 

0: Unlock EFUSE_USER_DATA register, and register can be modified. 

1: Lock EFUSE_USER_DATA register, and register can not be modified. 

5 AESEN Lock EFUSE_AESKEY register and enable AES decrypt function 

0: Disable AES decrypt and unlock EFUSE_AESKEY register and AES key can be 

modified. 

1: Enable AES decrypt and lock EFUSE_AESKEY register and AES key can not be 

modified. 

4 Reserved Must be kept at reset value. 

3 EFOPLK  EFUSE_FPCTL and EFUSE_USERCTL register lock bit  

0: Unlock EFUSE_FPCTL and EFUSE_USERCTL register, these bytes can be 

modified. 

1: Lock EFUSE_FPCTL and EFUSE_USERCTL register, these bytes can not be 

modified. 

2 Reserved Must be kept at reset value. 

1 LOGUART Secure Boot Log UART selection. 

0: UART2 (PA6/PA7) 

1: UART1 (PA4/PA5) 

0 SBCLK Secure boot clock source selection. 

0: IRC16M 
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1: External HXTAL 

3.4.7. EFUSE reserved register x (EFUSE_RESx) (x = 0é2) 

Address offset: 0x18 + 0x4 * x 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RES[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RES[15:0] 

rw 

 

Bits Fields Descriptions 

31:0 RES[31:0] Efuse reserved bytes. 

3.4.8. Firmware AES key register x (EFUSE_AESKEYx) (x = 0é3)  

Address offset: 0x24 + 0x4 * x 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

AESKEY[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

AESKEY[15:0] 

rw 

 

Bits Fields Descriptions 

31:0 AESKEY[31:0] Efuse AES key value. 

3.4.9. RoTPK key register x (EFUSE_ROTPKKEYx) (x = 0é7) 

Address offset: 0x34 + 0x4 * x 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RKEY[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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RKEY[15:0] 

rw 

 

Bits Fields Descriptions 

31:0 RKEY[31:0] Efuse RoTPK or its HASH value. 

3.4.10. Product UID register x (EFUSE_PUIDx) (x = 0é3) 

Address offset: 0x54 + 0x4 * x 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

UID[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

UID[15:0] 

r 

 

Bits Fields Descriptions 

31:0 UID[31:0] Efuse MCU UID value. 

3.4.11. HUK key register x (EFUSE_HUKKEYx) (x = 0é3) 

Address offset: 0x64 + 0x4 * x 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

HKEY[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

HKEY[15:0] 

r 

 

Bits Fields Descriptions 

31:0 HKEY[31:0] Efuse HUK key value. 

3.4.12. User data register x (EFUSE_USER_DATAx) (x = 0é7) 

Address offset: 0x74 + 0x4 * x 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

USERDATA[31:16] 

rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

USERDATA[15:0] 

rw 

 

Bits Fields Descriptions 

31:0 USERDATA[31:0] Efuse USER_DATA value. 

3.4.13. Boot address register (EFUSE_BOOTADDR) 

Address offset: 0x124 

Reset value: 0x0000 0000 

This register has to be accessed by word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

BOOTADDR[31:16] 

r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

BOOTADDR[15:0] 

r 

 

Bits Fields Descriptions 

31:0 BOOTADDR[31:0] Boot from the address.  
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4. Power management unit (PMU) 

4.1. Overview 

The power consumption is regarded as one of the most important issues for the devices of 

GD32VW55x series. According to the power management unit (PMU), provides six types of 

power saving modes, including Sleep, Deep-sleep, Standby, SRAM_sleep, Wi-Fi_sleep and 

BLE_sleep mode. These modes reduce the power consumption and allow the application to 

achieve the best tradeoff among the conflicting demands of CPU operating time, speed and 

power consumption. For GD32VW55x devices, there are three power domains, including VDD 

/ VDDA domain, 1.1V domain and backup domain, as is shown in the Figure 4-1. Power 

supply overview. The power of the VDD domain is supplied directly by VDD. An embedded 

LDO in the VDD / VDDA domain is used to supply the 1.1V domain power. Backup domain is 

powered from the main VDD supply. 

4.2. Characteristics 

Â Three power domains: VBAK, VDD / VDDA and 1.1V power domains. 

Â Six power saving modes: Sleep, Deep-sleep, Standby, SRAM_sleep, Wi-Fi_sleep and 

BLE_sleep modes. 

Â Internal Voltage regulator (LDO) supplies around 1.1V voltage source for 1.1V domain. 

Â VDD Low Voltage Detector(LVD) can issue an interrupt or event when the power is lower 

than a programmed threshold. 

Â LDO output voltage select for power saving. 

Â Ultra power saving for low-driver mode in Deep-sleep mode. 

Â SRAM0/SRAM1/SRAM2/SRAM3 can be power-off. 

Â Wi-Fi_off domain can be power-off. 

Â BLE_off domain can be power-off. 
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4.3. Function overview 

Figure 4-1. Power supply overview provides details on the internal configuration of the PMU 

and the relevant power domains. 

Figure 4-1. Power supply overview 
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4.3.1. Backup domain 

The Backup domain is powered by the VDD, and the VBAK pin which drives Backup Domain, 

power supply for RTC unit, LXTAL oscillator, BPOR ănd three pads, including PC13 to PC15. 

The Backup domain reset sources include the Backup domain power-on-reset (BPOR) and 

the Backup Domain software reset. The BPOR signal forces the device to stay in the reset 



                                                       GD32VW55x User Manual 

77 
  

mode until VBAK is completely powered up. Also the application software can trigger the 

Backup domain software reset by setting the BKPRST bit in the RCU_BDCTL register to reset 

the Backup domain.  

The clock source of the Real Time Clock (RTC) circuit can be derived from the Internal 32KHz 

RC oscillator (IRC32K) or the Low Speed Crystal oscillator (LXTAL), or HXTAL clock divided 

by 1-32. Before entering the power saving mode by executing the WFI / WFE instruction, the 

RISC-V can setup the RTC register with an expected alarm time and enable the alarm function 

to achieve the RTC alarm event. After entering the power saving mode for a certain amount 

of time, the RTC alarm will wake up the device when the time match event occurs. The details 

of the RTC configuration and operation will be described in the Real time clock (RTC). 

When the Backup domain is supplied by VDD (VBAK pin is connected to VDD), the following 

functions are available: 

Â PC13 can be used as GPIO or RTC function pin described in the Real time clock (RTC). 

Â PC14 and PC15 can be used as either GPIO or LXTAL Crystal oscillator pins. 

Note: Since PC13, PC14, PC15 can only be obtained by a small current, the speed of GPIOs 

PC13 to PC15 should not exceed 2MHz when they are in output mode (maximum load: 30pF). 

4.3.2. VDD / VDDA power domain 

VDD / VDDA domain includes two parts: VDD domain and VDDA domain. VDD domain includes 

HXTAL (high speed crystal oscillator), LXTAL, RTC, LDO (voltage regulator), POR / PDR 

(power on / down reset), FWDGT (free watchdog timer), all pads, etc. VDDA domain includes 

ADC (AD converter), IRC16M (internal 16MHz RC oscillator), IRC32K (internal 32KHz RC 

oscillator), PLLs (phase locking loop), LVD (low voltage detector), etc. 

VDD domain 

The LDO, which is implemented to supply power for the 1.1V domain, is always enabled after 

reset. It can be configured to operate in three different status, including sleep mode (full power 

on), deep-sleep mode (on or low power), and in the standby mode (power off). 

The POR / PDR circuit is implemented to detect VDD / VDDA and generate the power reset 

signal which resets the whole chip except backup power domain when the supply voltage is 

lower than the specified threshold. Figure 4-2. Waveform of the POR / PDR shows the 

relationship between the supply voltage and the power reset signal. VPOR, which typical value 

is refer to GD32VW55x datasheet, indicates the threshold of power on reset, while VPDR, 

which typical value is refer to GD32VW55x datasheet, means the threshold of power down 

reset. The hysteresis voltage (Vhyst) is refer to GD32VW55x datasheet. 
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Figure 4-2. Waveform of the POR / PDR 

VDD/VDDA

VPOR

tRSTTEMPO

2ms

Power Reset (Active Low)

t

VPDR

Vhyst

 

VDDA domain 

The LVD is used to detect whether the VDD supply voltage is lower than a programmed 

threshold selected by the LVDT[2:0] bits in the PMU_CTL0 register. The LVD is enabled by 

setting the LVDEN bit, and LVDF bit, which in the PMU_CS0 register, indicates if VDD / VDDA 

is higher or lower than the LVD threshold. This event is internally connected to the EXTI line 

16 and can generate an interrupt if it is enabled through the EXTI registers. Figure 4-3. 

Waveform of the LVD threshold shows the relationship between the LVD threshold and the 

LVD output (LVD interrupt signal depends on EXTI line 16 rising or falling edge configuration). 

The following figure shows the relationship between the supply voltage and the LVD signal. 

The hysteresis voltage (Vhyst) is refer to GD32VW55x datasheet. 

Figure 4-3. Waveform of the LVD threshold 
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Generally, digital circuits are powered by VDD, while most of analog circuits are powered by 

VDDA. To improve the ADC conversion accuracy, the independent power supply VDDA is 

implemented to achieve better performance of analog circuits. VDDA can be externally 

connected to VDD through the external filtering circuit that avoids noise on VDDA, and VSSA 

should be connected to VSS through the specific circuit independently. Otherwise, when the 

VDD and VDDA are provided by different power supplies, the difference between VDD and VDDA 

during power-up and running time should not exceed 0.3V. 

4.3.3. 1.1V power domain 

The main functions that include RISC-V logic, AHB/APB peripherals, the APB interfaces for 

the Backup domain and the VDD/VDDA domain, SRAM_OFF power domain, BLE_OFF power 

domain, Wi-Fi_OFF power domain, etc, are located in this power domain. Once the 1.1V is 

powered up, the POR will generate a reset sequence on the 1.1V power domain. If need to 

enter the expected power saving mode, the associated control bits must be configured. Then, 

once a WFI (Wait for Interrupt) or WFE (Wait for Event) instruction is executed, the device will 

enter an expected power saving mode which will be discussed in the following section. 

Wi-Fi_OFF domain 

Refer to Wi-Fi spec, the typical work state is as follows: 

1. Power off when standby mode. 

2. Power on when cotrolled by register in run / sleep / deepsleep mode. 

3. Power off (default) when controlled by register in run / sleep / deepsleep mode. 

CORE_MEM0/1/2/3 domain 

In GD32VW55x, the CORE_MEM0/1/2/3 power domain is defined for 48KB SRAM0 (first 

16KB of SRAM0 cannot be power-off) / 64KB SRAM1 / 64KB SRAM2 / 128KB SRAM3. When 

run / sleep / deep-sleep mode, the SRAMs can power-off. The typical work state is as follows: 

1. Power off when standby mode. 

2. Power on when cotrolled by register in run / sleep / deepsleep mode. 

3. Power off when controlled by register in run / sleep / deepsleep mode. 

BLE_OFF domain 

The typical work state is as follows: 

1. Power off when standby mode. 

2. Power on when cotrolled by register in run / sleep / deepsleep mode. 

3. Power off (default) when controlled by register in run / sleep / deep_sleep mode. 

4.3.4. Power saving modes 

After a system reset or a power reset, the GD32VW55x MCU operates at full function and all 

power domains are active. Users can achieve lower power consumption through slowing 
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down the system clocks (HCLK, PCLK1 and PCLK2) or gating the clocks of the unused 

peripherals or configuring the LDO output voltage by LDOVS bits in PMU_CTL0 register. The 

LDOVS bits should be configured only when the PLL is off. Besides, six power saving modes 

are provided to achieve even lower power consumption, they are sleep mode, deep-sleep 

mode, standby, SRAM_sleep, BLE_sleep and Wi-Fi_sleep mode. 

Sleep mode 

The sleep mode is corresponding to the SLEEPING mode of the RISC-V. In sleep mode, only 

clock of RISC-V is off. To enter the sleep mode, it is only necessary to clear the 

CSR_SLEEPVALUE bit in the RISC-V System Control Register, and execute a WFI or WFE 

instruction. If the sleep mode is entered by executing a WFI instruction, any interrupt can 

wake up the system. If it is entered by executing a WFE instruction, any wakeup event can 

wake up the system. The mode offers the lowest wakeup time as no time is wasted in interrupt 

entry or exit. 

Deep-sleep mode 

The deep-sleep mode is based on the SLEEPDEEP mode of the RISC-V. In deep-sleep mode, 

all clocks in the 1.1V domain are off, and all of IRC16M, HXTAL and PLLs are disabled. The 

contents of SRAM0/1/2/3 and registers are preserved. The LDO can operate normally or in 

low power mode depending on the LDOLP bit in the PMU_CTL0 register. Before entering the 

Deep-sleep mode, it is necessary to set the CSR_SLEEPVALUE bit in the RISC-V System 

Control Register, and clear the STBMOD bit in the PMU_CTL0 register. Then, the device 

enters the deep-sleep mode after a WFI or WFE instruction is executed. If the Deep-sleep 

mode is entered by executing a WFI instruction, any interrupt from EXTI lines can wake up 

the system. If it is entered by executing a WFE instruction, any wakeup event from EXTI lines 

can wake up the system. When exiting the Deep-sleep mode, the IRC16M is selected as the 

system clock. Notice that an additional wakeup delay will be incurred if the LDO operates in 

low power mode.  

The low-driver mode in deep-sleep mode can be entered by configuring the LDEN[1:0], LDNP, 

LDLP, LDOLP bits in the PMU_CTL0 register. The low-driver mode provides lower drive 

capability, and the low-power mode take lower power. 

Normal-driver & Normal-power: The Deep-sleep mode is not in low-driver mode by configure 

LDEN[1:0] to 00 in the PMU_CTL0 register, and not in low-power mode depending on the 

LDOLP bit reset in the PMU_CTL0 register. 

Normal-driver & Low-power: The Deep-sleep mode is not in low-driver mode by configure 

LDEN[1:0] to 00 in the PMU_CTL0 register. The low-power mode enters depending on the 

LDOLP bit set in the PMU_CTL0 register. 

Low-driver & Normal-power: The low-driver mode in Deep-sleep mode when the LDO in 

normal-power mode depending on the LDOLP bit reset in the PMU_CTL0 register enters by 

configure LDEN[1:0] to 0b11 and LDNP to 1 in the PMU_CTL0 register. 

Low-driver & Low-power: The low-driver mode in Deep-sleep mode when the LDO in low-
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power mode depending on the LDOLP bit set in the PMU_CTL0 register enters by configure 

LDEN[1:0] to 0b11 and LDLP to 1 in the PMU_CTL0 register. 

No Low-driver: The Deep-sleep mode is not in low-driver mode by configure LDEN[1:0] to 00 

in the PMU_CTL0 register. 

Note: In order to enter deep-sleep mode smoothly, all EXTI line pending status (in the 

EXTI_PD register) and RTC alarm / timestamp / tamper / auto wakeup flag must be reset. If 

not, the program will skip the entry process of deep-sleep mode to continue to execute the 

following procedure. 

Standby mode 

The standby mode is based on the SLEEPDEEP mode of the RISC-V, too. In standby mode, 

the whole 1.1V domain is power off, the LDO is shut down, and all of IRC16M, HXTAL and 

PLLs are disabled. Before entering the standby mode, it is necessary to set the 

CSR_SLEEPVALUE bit in the RISC-V System Control Register, and set the STBMOD bit in 

the PMU_CTL0 register, and clear WUF bit in the PMU_CS0 register. Then, the device enters 

the standby mode after a WFI or WFE instruction is executed, and the STBF status flag in the 

PMU_CS0 register indicates that the MCU has been in standby mode. There are four wakeup 

sources for the standby mode, including the external reset from NRST pin, the RTC alarm / 

time stamp / tamper / auto wakeup events, the FWDGT reset, and the rising edge on WKUP 

pins. The standby mode achieves the lowest power consumption, but spends longest time to 

wake up. Besides, the contents of SRAM0 / SRAM1 / SRAM2 / SRAM3 and registers in 1.1V 

power domain are lost in standby mode. When exiting from the standby mode, a power-on 

reset occurs and the RISC-V will execute instruction code from the 0x00000000 address. 

SRAM_sleep mode 

When at least one of SRAM0 / SRAM1 / SRAM2 / SRAM3 is powered off, set the 

SRAMxPSLEEP (x = 0/1/2/3) bit in PMU_CTL1 register, then corresponding SRAMx (x = 

0/1/2/3) will enter power off state (wait for several PCLK clocks, SRAM can completely power 

off and enter the SRAM sleep mode). 

When the SRAMxPWAKE (x = 0/1/2/3) bit in PMU_CTL1 register is set, the SRAMx (x = 

0/1/2/3) will be powered on. 

SRAM0 / SRAM1 / SRAM2 / SRAM3 can be configured power on or power off when in run / 

sleep / deep_sleep mode. 

SRAM0 / SRAM1 / SRAM2 / SRAM3 are power off when in standby mode. 

BLE_sleep mode 

When BLE enter BLE_sleep mode, BLE_OFF domain power off. 

When exit from BLE_sleep mode, BLE is active mode, all BLE power domain power on. 
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Wi-Fi_sleep mode 

The Wi-Fi_sleep mode can enter by software (set WPEN bit to 1 and set WPSLEEP bit to 1), 

or by hardware (driven by Wi-Fi hardware signal sleep_wl when WPEN is 1). This mode can 

exit by clearing WPEN bit to 0, or by setting WPEN bit to 1 then setting WPSLEEP bit to 1, or 

by hardware (driven by Wi-Fi hardware signal wake_wl when WPEN is 1). 

When Wi-Fi enter Wi-Fi_sleep mode, Wi-Fi_OFF domain power off. 

When exit from Wi-Fi_sleep mode, Wi-Fi is active mode, all Wi-Fi power domain power on. 

The RF sequence is the interface of RF module, the Figure 4-4. RF sequence shows the RF 

sequence. 

Figure 4-4. RF sequence 
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HXTALPU, HXTALREADY and PLLDIGPU are bits of RCU_CTL register; BGPU, LDOCLKPU, 

LDOANAPU and RFPLLPU are bits of RCU_CFG1 register. 

When PLLDIGPU is 1, PLLDIGOSEL[1:0] bits in RCU_PLLDIGCFG0 register should not 

change, and no rising edge should appear on PLLDIGEN bit of RCU_CTL register.  

Â If RFSWEN bit is 0, choose hardware mode to configure RF sequence: 

When set WPSLEEP bit to 1, or Wi-Fi hardware signal sleep_wl is valid, 

RFPLL/XTAL/BG/RF ANA clocks will be automatically closed according to Table 4-1. 

Time in RF sequence value in order of Figure 4-4. RF sequence; 

When set WPWAKE bit to 1, or Wi-Fi hardware signal wake_wl is valid, 

RFPLL/XTAL/BG/RF ANA clocks will be automatically opened according to Table 4-1. 

Time in RF sequence value in order of Figure 4-4. RF sequence. 

Â If RFSWEN bit is 1, choose software mode to configure RF sequence: 

RFPLL/XTAL/BG/RF ANA clocks will be opened or closed by configuring RCU related 
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registers(recommend to configure in order of Figure 4-4. RF sequence. If related 

registers are not configured, the clocks will remain as before). 

t1 = t0 + T1                                      (5-

1) 

Table 4-1. Time in RF sequence 

Name Time Discription 

T1 

HXTAL mode: 1ms. 

External supply mode (HXTAL bypass mode): 1us. (Note 

that the external supply clock is already ready) 

HXTAL ready time 

T2 1us BandGap start time 

T3 1us - 

T4 1us Power up interval 

T5 1us Power up interval 

T6 1us - 

T7 1us 

The reserved time of 

simulated closing output 

clock of HXTAL 

If HXTAL is selected to output clock, when HXTALREADY and HXTALEN in RCU_CTL 

register are 1, the output clock will be stable within a HXTAL period. 
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Table 4-2. Power saving mode summary 

Mode Sleep Deep-sleep Standby SRAM_sleep BLE_sleep Wi-Fi_sleep 

Descriptio

n 

Only CPU 

clock is off 

All clocks in 

the 1.1V 

domain are off 

Disable 

IRC16M,   

HXTAL and 

PLLs 

The 1.1V 

domain is 

power off 

Disable 

IRC16M, 

HXTAL and 

PLLs 

at least one of 

SRAM1 / 

SRAM2 / 

SRAM3 is 

power off 

BLE_OFF is 

power off 

Wi-Fi_OFF is 

power off 

LDO 

Status 

On (normal 

power 

mode) 

On (normal or 

low power 

mode, normal 

or low driver 

mode) 

Off 

On (normal or 

low power 

mode, normal 

or low driver 

mode) 

On (normal or 

low power 

mode, normal 

or low driver 

mode) 

On (normal or low 

power mode, 

normal or low 

driver mode) 

Configurat

ion 

SLEEPDE

EP = 0 

SLEEPDEEP 

= 1 

STBMOD = 0 

SLEEPDEEP 

= 1 

STBMOD = 1, 

WURST = 1 

SRAMxPSLEE

P = 1 (x = 

1/2/3) 

BLEPSLEEP = 

1 

1. WPEN = 1, 

WPSLEEP = 1 

2. Or hardware 

signal sleep_wl 

valid when WPEN 

= 1 

Entry 
WFI or 

WFE 
WFI or WFE WFI or WFE - - - 

Wakeup 

Any 

interrupt for 

WFI 

Any event 

(or interrupt 

when 

SEVONPE

ND is 1) for 

WFE 

Any interrupt 

from EXTI 

lines for WFI 

Any event(or 

interrupt when 

SEVONPEND 

is 1) from EXTI 

for WFE 

1. NRST pin 

2. WKUP 

pins 

3. FWDGT 

reset 

4. RTC 

SRAMxPWAKE 

= 1(x = 1/2/3) 

BLEPWAKE = 

1 

1. WPWAKE = 1 

when WPEN = 1 

2.  Or clear 

WPEN = 0 

3. Or hardware 

signal wake_wl 

valid when WPEN 

= 1 

Wakeup 

Latency 
None 

IRC16M 

wakeup time, 

LDO wakeup 

time added if 

LDO is in low 

power mode 

Power on 

sequence 
100ns 520ns 2100ns 
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4.4. Register definition 

PMU base address: 0x4000 7000 

4.4.1. Control register 0 (PMU_CTL0) 

Address offset: 0x00 

Reset value: 0x0000 0000 (reset by wakeup from Standby mode) 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved LDEN[1:0] Reserved 

 rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved LDNP LDLP Reserved BKPWEN LVDT[2:0] LVDEN STBRST WURST STBMOD LDOLP 

 rw rw  rw rw rw rc_w1 rc_w1 rw rw 

 

Bits Fields Descriptions 

31:20 Reserved Must be kept at reset value. 

19:18 LDEN[1:0] Low-driver mode enable in Deep-sleep mode 

00: Low-driver mode disable in Deep-sleep mode 

01: Reserved 

10: Reserved 

11: Low-driver mode enable in Deep-sleep mode. 

17:12 Reserved Must be kept at reset value. 

11 LDNP Low-driver mode when use normal power LDO 

0: normal driver when use normal power LDO 

1: Low-driver mode enabled when LDEN is 11 and use normal power LDO 

10 LDLP Low-driver mode when use low power LDO. 

0: normal driver when use low power LDO 

1: Low-driver mode enabled when LDEN is 11 and use low power LDO 

9 Reserved Must be kept at reset value. 

8 BKPWEN Backup Domain write enable 

0: Disable write access to the registers in Backup domain 

1: Enable write access to the registers in Backup domain 

After reset, any write access to the registers in Backup domain is ignored. This bit 

has to be set to enable write access to these registers. 

7:5 LVDT[2:0] Low Voltage Detector Threshold 

000: 2.1V 

001: 2.3V 
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010: 2.4V 

011: 2.6V 

100: 2.7V 

101: 2.9V 

110: 3.0V 

111: 3.1V 

4 LVDEN Low Voltage Detector Enable 

0: Disable Low Voltage Detector 

1: Enable Low Voltage Detector 

Note: When LVD_LOCK bit is set to 1 in the SYSCFG_CFG1 register, LVDEN and 

LVDT[2:0] are read only. 

3 STBRST Standby Flag Reset 

0: No effect 

1: Reset the standby flag 

This bit is always read as 0. 

2 WURST Wakeup Flag Reset 

0: No effect 

1: Reset the wakeup flag 

This bit is always read as 0. 

1 STBMOD Standby Mode 

0: Enter the Deep-sleep mode when the RISC-V enters SLEEPDEEP mode 

1: Enter the Standby mode when the RISC-V enters SLEEPDEEP mode 

0 LDOLP LDO Low Power Mode 

0: The LDO operates normally during the Deep-sleep mode 

1: The LDO is in low power mode during the Deep-sleep mode 

4.4.2. Control and status register 0 (PMU_CS0) 

Address offset: 0x04 

Reset value: 0x0000 0000 (not reset by wakeup from Standby mode) 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved LDRF[1:0] Reserved 

 rc_w1  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

LDOVSR

F 

Reserved WUPEN3 WUPEN2 WUPEN1 WUPEN0 Reserved LVDF STBF WUF 

 r  rw rw rw rw  r r r 

 

Bits Fields Descriptions 
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31:20 Reserved Must be kept at reset value. 

19:18 LDRF[1:0] Low-driver mode ready flag 

These bits are set by hardware when enter deep-sleep mode and the LDO in Low-

driver mode. These bits are cleared by software when write 11. 

00: normal driver in deep-sleep mode 

01: Reserved 

10: Reserved 

11: Low-driver mode in Deep-sleep mode 

17:15 Reserved Must be kept at reset value. 

14 LDOVSRF LDO voltage select ready flag 

0: LDO voltage select not ready 

1: LDO voltage select ready 

13:12 Reserved Must be kept at reset value. 

11 WUPEN3 WKUP Pin3 (PA12) enable 

0: Disable WKUP pin3 function 

1: Enable WKUP pin3 function 

If WUPEN3 is set before entering the power saving mode, a rising edge on the 

WKUP pin3 wakes up the system from the power saving mode. As the WKUP pin3 

is active high, the WKUP pin3 is internally configured to input pull down mode. And 

set this bit will trigger a wakup event when the input is aready high.  

10 WUPEN2 WKUP Pin2 (PA7) enable 

0: Disable WKUP pin2 function 

1: Enable WKUP pin2 function 

If WUPEN2 is set before entering the power saving mode, a rising edge on the 

WKUP pin2 wakes up the system from the power saving mode. As the WKUP pin2 

is active high, the WKUP pin2 is internally configured to input pull down mode. And 

set this bit will trigger a wakup event when the input is aready high.  

9 WUPEN1 WKUP Pin1 (PA15) enable 

0: Disable WKUP pin1 function 

1: Enable WKUP pin1 function 

If WUPEN1 is set before entering the power saving mode, a rising edge on the 

WKUP pin1 wakes up the system from the power saving mode. As the WKUP pin1 

is active high, the WKUP pin1 is internally configured to input pull down mode. And 

set this bit will trigger a wakup event when the input is aready high.  

8 WUPEN0 WKUP Pin0 (PA0) enable 

0: Disable WKUP pin0 function 

1: Enable WKUP pin0 function 

If WUPEN0 is set before entering the power saving mode, a rising edge on the 

WKUP pin0 wakes up the system from the power saving mode. As the WKUP pin0 

is active high, the WKUP pin0 is internally configured to input pull down mode. And 
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set this bit will trigger a wakup event when the input is aready high.  

7:3 Reserved Must be kept at reset value. 

2 LVDF Low Voltage Detector Status Flag 

0: Low Voltage event has not occurred (VDD is higher than the specified LVD 

threshold) 

1: Low Voltage event occurred (VDD is equal to or lower than the specified LVD 

threshold) 

Note: The LVD function is stopped in Standby mode. 

1 STBF Standby flag 

0: The device has not entered the standby mode 

1: The device has been in the standby mode 

This bit is cleared only by a POR / PDR or by setting the STBRST bit in the 

PMU_CTL0 register. 

0 WUF Wakeup Flag 

0: No wakeup event has been received 

1: Wakeup event occurred from the WKUP pins or the RTC wakeup event including 

RTC Tamper event, RTC alarm event̆RTC Time Stamp event or RTC Wakeup 

This bit is cleared only by a POR / PDR or by setting the WURST bit in the 

PMU_CTL0 register. 

4.4.3. Control register 1 (PMU_CTL1) 

Address offset: 0x08 

Reset value: 0x0024 0002 (reset by wakeup from Standby mode) 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

BLE_WAK

EUP_REQ 

BLEPWAK

E 

BLEPSLE

EP 

Reserved 

BLE_SRA

M_RET 

SRAM0P

WAKE 

SRAM0PS

LEEP 

WIFI_SRA

M_RET 

WIFI_LPD

S_ON 

RETDIS 

 rw rw rw  rw rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

SRAM3P

WAKE 

SRAM3PS

LEEP 

Reserved 

SRAM2P

WAKE 

SRAM2PS

LEEP 

Reserved 

SRAM1P

WAKE 

SRAM1PS

LEEP 

Reserved WPWAKE WPSLEEP WPEN Reserved 

 rw rw  rw rw   rw rw  rw rw rw  

 

Bits  Fields Descriptions 

31:26 Reserved Must be kept at reset value. 

25 BLE_WAKEUP_REQ BLE wakeup request 

Reset value is 0 

24 BLEPWAKE Setting this bit by software will wakeup BLE. Clear by hardware. 
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23 BLEPSLEEP BLE go to sleep when setting this bit by software. Clear by hardware. 

22 Reserved Must be kept at reset value. 

21 BLE_SRAM_RET BLE SRAM enter retention mode when deepsleep and BLE_sleep. 

0: Disable retention mode 

1: Enable retention mode 

20 SRAM0PWAKE Setting this bit by software will wakeup SRAM0. Clear by hardware. 

19 SRAM0PSLEEP SRAM0 go to sleep when setting this bit by software. Clear by hardware. 

18 WIFI_SRAM_RET Wi-Fi SRAM enter retention mode when deepsleep and Wi-Fi_sleep. 

0: Disable retention mode 

1: Enable retention mode 

17 WIFI_LPDS_ON Wi-Fi auto low-power deepsleep flow on 

0: Exit Wi-Fi auto low-power deepsleep flow 

1: Launch Wi-Fi auto low-power deepsleep flow 

16 RETDIS No retention register when Wi-Fi power-off. 

0: Enable retention mode 

1: Disable retention mode 

15 Reserved Must be kept at reset value. 

14 SRAM3PWAKE Setting this bit by software will wakeup SRAM3. Clear by hardware. 

13 SRAM3PSLEEP SRAM3 go to sleep when setting this bit by software. Clear by hardware. 

12:11 Reserved Must be kept at reset value. 

10 SRAM2PWAKE Setting this bit by software will wakeup SRAM2. Clear by hardware. 

9 SRAM2PSLEEP SRAM2 go to sleep when setting this bit by software. Clear by hardware. 

8:7 Reserved Must be kept at reset value. 

6 SRAM1PWAKE Setting this bit by software will wakeup SRAM1. Clear by hardware. 

5 SRAM1PSLEEP SRAM1 go to sleep when setting this bit by software. Clear by hardware. 

4 Reserved Must be kept at reset value. 

3 WPWAKE Wi-Fi wakeup 

Only when WPEN bit is 1, set this bit by software will wakeup Wi-Fi. Or by clear 

WPEN bit (change from 1 to 0) can wakeup Wi-Fi. Clear by hardware. 

2 WPSLEEP Wi-Fi go to sleep by software only when WPEN bit is 1. Clear by hardware. 

1 WPEN Wi-Fi power enable (reset:1) (a global reset on Wi-Fi is needed after switching this 

bit) 

0: Wi-Fi_OFF domain power on. When the Wi-Fi_OFF is power off, clear this bit will 

wakeup Wi-Fi (Note that the IRC16M clock should be at work) 
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1: Wi-Fi_OFF domain power off when Wi-Fi sleep, and power on when Wi-Fi 

wakeup.(when this bit is 1, Wi-Fi power on / off can be set by software or hardware) 

0 Reserved Must be kept at reset value. 

4.4.4. Control and status register 1 (PMU_CS1) 

Address offset: 0x0C 

Reset value: 0x8000 0010 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

BLEPS_A

CTIVE 

BLEPS_S

LEEP 

 r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

SRAM3PS

_ACTIVE 

SRAM3PS

_SLEEP 

Reserved 

SRAM2PS

_ACTIVE 

SRAM2PS

_SLEEP 

SRAM0PS

_ACTIVE 

SRAM0PS

_SLEEP 

SRAM1PS

_ACTIVE 

SRAM1PS

_SLEEP 

BLE_POW

ER_STAT

E 

WPS_ACT

IVE 

WPS_SLE

EP 

Reserved 

 r  r r r r r r r r r  

 

Bits  Fields Descriptions 

31:18 Reserved Must be kept at reset value. 

17 BLEPS_ACTIVE BLE is in active state. Read only. 

16 BLEPS_SLEEP BLE is in sleep state. Read only. 

15 Reserved Must be kept at reset value. 

14 SRAM3PS_ACTIVE SRAM3 is in active state. Read only. 

13 SRAM3PS_SLEEP SRAM3 is in sleep state. Read only. 

12:11 Reserved Must be kept at reset value. 

10 SRAM2PS_ACTIVE SRAM2 is in active state. Read only. 

9 SRAM2PS_SLEEP SRAM2 is in sleep state. Read only. 

8 SRAM0PS_ACTIVE SRAM0 is in active state. Read only. 

7 SRAM0PS_SLEEP SRAM0 is in sleep state. Read only. 

6 SRAM1PS_ACTIVE SRAM1 is in active state. Read only. 

5 SRAM1PS_SLEEP SRAM1 is in sleep state. Read only. 

4 BLE_POWER_STAT

E 

BLE power on or power off 

0: BLE can enter SLEEP 
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1: BLE can wakeup 

3 WPS_ACTIVE Wi-Fi is in active state. Read only. 

2 WPS_SLEEP Wi-Fi is in sleep state. Read only. 

1:0 Reserved Must be kept at reset value. 

4.4.5. Parameter register 0 (PMU_PAR0) 

Address offset: 0x10 

Reset value: 0x000A 2000 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

TWKEN Reserved TSW_IRCCNT[4:0] 

rw  rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TWK_WL[7:0] Reserved 

rw  

 

Bits Fields Descriptions 

31 TWKEN User SW value when wake up Wi-Fi_OFF or not. 

0: Use HW ack signal when wake up Wi-Fi_OFF. 

1: Use SW value when wake up Wi-Fi_OFF, the value is set by TWK_WL. 

30:21 Reserved Must be kept at reset value. 

20:16 TSW_IRCCNT[4:0] When enter deepsleep, switch to IRC16M clock. The default is 22 IRC16M clock. 

0x00-0x11: 22 IRC16M CLK 

0x12: 23 IRC16M CLK 

0x13: 24 IRC16M CLK 

0x14: 25 IRC16M CLK 

0x15: 26 IRC16M CLK 

0x16: 27 IRC16M CLK  

0x17: 28 IRC16M CLK 

0x18: 29 IRC16M CLK 

0x19: 30 IRC16M CLK 

0x1A: 31 IRC16M CLK 

0x1B: 32 IRC16M CLK 

0x1C: 33 IRC16M CLK 

0x1D: 34 IRC16M CLK 

0x1E: 35 IRC16M CLK 

0x1F: 36 IRC16M CLK 

15:8 TWK_WL[7:0] Wakeup time of Wi-Fi_OFF domain. Clock step and max value is 64 us. 
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7:0 Reserved Must be kept at reset value. 

4.4.6. Parameter register 1 (PMU_PAR1) 

Address offset: 0x14 

Reset value: 0x0020 2020 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

TWKSRA

M3EN 

TWKSRA

M2EN 

TWKSRA

M1EN 

Reserved TWK_SRAM3[7:0] 

rw rw rw  rw 

15 14 13 12 11 10 9 8 7 6 5  4 3 2 1 0 

TWK_SRAM2[7:0] TWK_SRAM1[7:0] 

rw rw 

 

Bits Fields Descriptions 

31 TWKSRAM3EN User SW value when wakeup SRAM3 or not. 

0: Use HW ack signal when wakeup SRAM3. 

1: Use SW value when wakeup SRAM3, the value is set by TWK_SRAM3 

30 TWKSRAM2EN User SW value when wakeup SRAM2 or not. 

0: Use HW ack signal when wakeup SRAM2. 

1: Use SW value when wakeup SRAM2, the value is set by TWK_SRAM2 

29 TWKSRAM1EN User SW value when wakeup SRAM1 or not. 

0: Use HW ack signal when wakeup SRAM1. 

1: Use SW value when wakeup SRAM1, the value is set by TWK_SRAM1. 

28:24 Reserved Must be kept at reset value. 

23:16 TWK_SRAM3[7:0] Wakeup time of SRAM3 domain. 4 clock step and max value is 64 us. 

15:8 TWK_SRAM2[7:0] Wakeup time of SRAM2 domain. 4 clock step and max value is 64 us. 

7:0 TWK_SRAM1[7:0] Wakeup time of SRAM1 domain. 4 clock step and max value is 64 us. 

4.4.7. Parameter register 2 (PMU_PAR2) 

Address offset: 0x18 

Reset value: 0x0000 2020 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30  29  28  27  26  25  24 23  22  21  20  19  18  17  16  

TWKBLE

EN 

TWKSRA

M0EN 

Reserved 

rw rw  
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15  14 13 12 11 10 9  8  7 6  5  4  3  2  1  0  

TWK_BLE[7:0] TWK_SRAM0[7:0] 

rw rw 

 

Bits Fields Descriptions 

31 TWKBLEEN User SW value when wakeup BLE or not 

0: Use HW ack signal when wakeup BLE. 

1: Use SW value when wakeup BLE, the value is set by TWK_BLE. 

30 TWKSRAM0EN User SW value when wakeup SRAM0 or not 

0: Use HW ack signal when wakeup SRAM0. 

1: Use SW value when wakeup SRAM0, the value is set by TWK_SRAM0. 

29:16 Reserved Must be kept at reset value. 

15:8 TWK_BLE[7:0] Wakeup time of BLE domain. 4 clock step and max value is 64us. 

7:0 TWK_SRAM0[7:0] Wakeup time of SRAM0 domain. 4 clock step and max value is 64us. 

4.4.8. RF Control register (PMU_RFCTL) 

Address offset: 0x20 

Reset value: 0x0000 0000 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved MCU_STAE[2:0] RF_STATE[3:0] 

 r r 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved BLESWEN 

MCU_PLL

DOWN 

MCU_PLL

UP 

RFFC RFFS RFSWEN 

 rw rw rw rw rw rw 

 

Bits Fields Descriptions 

31:23 Reserved Must be kept at reset value. 

22:20 MCU_STATE[2:0] MCU status 

000: MCU_IDLE 

011: MCU_RUN 

Others: reserved 

19:16 RF_STATE[3:0] RF status 

0000: IDLE 

1000: RFRUN 

Others: reserved 

15:6 Reserved Must be kept at reset value. 
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5 BLESWEN 0: enable RF by BLE hardware 

1: enable RF by software, and RF is not affected by Bluetooth on or off 

4 MCU_PLLDOWN Software set or clear 

Software force close, close MCU PLL power. When wireless is in active state, set 

this bit shall not work. 

3 MCU_PLLUP Software set or clear(must > 2 IRC16M clock). Hardware clear. 

Software force open, open MCU PLL power. 

2 RFFC Software set or clear (must > 2 IRC16M clock). Hardware clear 

Software force close, close RF power, force to do the hardware RF sequence 

shutdown process. 

1 RFFS Software set or clear (must > 2 IRC16M clock). Hardware clear 

Software force start, open RF power, force to do the hardware RF sequence 

opening process. 

0 RFSWEN 0: RF sequence configured automatically by hardware according to Figure 4-4. RF 

sequence (default) 

1: RF sequence configured by software. 

4.4.9. RF timer parameter register (PMU_RFPAR) 

Address offset: 0x24 

Reset value: 0x472A 0164 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30  29  28  27  26  25  24 23  22  21  20  19  18  17  16  

Reserved TIM7_PAR[2:0] TIM89_PAR[3:0] Reserved TIM5_PAR[1:0] TIM4_PAR[1:0] TIM3_PAR[1:0] 

 rw rw  rw rw rw  

 15   14  13 12  11  10  9  8  7 6  5 4 3 2 1  0  

Reserved TIM2_PAR[3:0] Reserved TIM1_PAR[6:0] 

 rw  rw 

 

Bits  Fields Descriptions 

31 Reserved Must be kept at reset value. 

30:28 TIM7_PAR[2:0] Step:250ns, Default: 1us max:2us 

27:24 TIM89_PAR[3:0] 0.1us step, default: 0.5us, max 1us 

23:22 Reserved Must be kept at reset value. 

21:20 TIM5_PAR[1:0] 0.5us step, default :1us ,max: 1.5us 

19:18 TIM4_PAR[1:0] 0.5us step, default :1us ,max: 1.5us 

17:16 TIM3_PAR[1:0] 0.5us step, default :1us ,max: 1.5us 
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15:12 Reserved Must be kept at reset value. 

11:8 TIM2_PAR[3:0] 1 us step, default 1us, max: 16us 

7 Reserved Must be kept at reset value. 

6:0 TIM1_PAR[6:0] 0.1ms step, default 1ms. Max: 12.7msȂ 

XTAL bypass mode: 125ns step default 1.25us. 

4.4.10. PMU interrupt flag register(PMU_INTF) 

Address offset: 0x2C 

Reset value: 0x0000 0000 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

BLE_PS_

RISEF 

BLE_PS_

FALLF 

 r r 

 

Bits  Fields Descriptions 

31:2 Reserved Must be kept at reset value. 

1 BLE_PS_RISEF 0: No egde changes in BLE_POWER_STATUS is detected. 

1: A rising edge of BLE_POWER_STATUS is detected which indicates BLE 

requests to wake 

0 BLE_PS_FALLF 0: No egde changes in BLE_POWER_STATUS is detected. 

1: Indicate a falling edge of BLE_POWER_STATUS is detected which indicates 

BLE is ready to sleep. 

4.4.11. PMU interrupt enable register(PMU_INTEN) 

Address offset: 0x30 

Reset value: 0x0000 0000 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

BLE_PS_

RISE_EN 

BLE_PS_

FALL_EN 
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 rw rw 

 

Bits  Fields Descriptions 

31:2 Reserved Must be kept at reset value. 

1 BLE_PS_RISE_EN 0: Disable BLE_PS_RISE interrupt 

1: Enable BLE_PS_RISE interrupt 

0 BLE_PS_FALL_EN 0: Disable BLE_PS_fall interrupt 

1: Enable BLE_PS_fall interrupt 

4.4.12. PMU interrupt clear register(PMU_INTC) 

Address offset: 0x34 

Reset value: 0x0000 0000 

This register can be accessed by half-word (16-bit) or word (32-bit). 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

BLE_PS_

RISEC 

BLE_PS_

FALLC 

 w w 

 

Bits  Fields Descriptions 

31:2 Reserved Must be kept at reset value. 

1 BLE_PS_RISEFC Set this bit to 1 clears BLE_PS_RISEF. 

Read this bit return 0. 

0 BLE_PS_FALLFC Set this bit to 1 clears BLE_PS_FALLF. 

Read this bit return 0. 
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5. Reset and clock unit (RCU) 

5.1. Reset control unit (RCTL) 

5.1.1. Overview 

GD32VW55x reset control includes the control of three kinds of reset: power reset, system 

reset and backup domain reset. The power reset, known as a cold reset, resets the full system. 

The system reset resets the processor core and peripheral IP components except for the 

JTAG controller and the backup domain. The backup domain reset resets the backup domain. 

These resets can be triggered by an external signal, internal events and the reset generators. 

More information about these resets will be described in the following sections. 

5.1.2. Function overview 

Power reset 

The power reset is generated by either an external reset as power on and power down reset 

(POR / PDR reset), or by the internal reset generator when exiting standby mode. The power 

reset sets all registers to their reset values. The power reset whose active signal is low, it will 

be de-asserted when the internal LDO voltage regulator is ready to provide 1. power. The 

reset service routine vector is fixed at address 0x0000_0004 in the memory map. 

System reset 

A system reset is generated by the following events: 

Â A power reset (POWER_RSTn). 

Â A external pin reset (NRST). 

Â A window watchdog timer reset (WWDGT_RSTn). 

Â A free watchdog timer reset (FWDGT_RSTn). 

Â The SYSRESETREQ bit in RISC-V application interrupt and reset control register is set 

(SW_RSTn). 

A system reset resets the processor core and peripheral IP components except for the JTAG 

controller and the backup domain. 

A system reset pulse generator guarantees low level pulse duration of 20 us for each reset 

source (external or internal reset). 
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Figure 5-1. The system reset circuit 
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Backup domain reset 

A backup domain reset is generated by setting the BKPRST bit in the backup domain control 

register or VDD power on reset (VDD power on, if VDD have previously been powered off). 

5.2. Clock control unit (CCTL) 

5.2.1. Overview 

The clock control unit provides a range of frequencies and clock functions. These include a 

internal 16 MHz RC oscillator (IRC16M), a high speed crystal oscillator (HXTAL), a low speed 

internal 32 KHz RC oscillator (IRC32K), a low speed crystal oscillator (LXTAL), a phase lock 

loop digital (PLLDIG), a HXTAL clock monitor, clock prescalers, clock multiplexers and clock 

gating circuitry. 

The clocks of the AHB, APB and RISC-V are derived from the system clock (CK_SYS) which 

can source from the IRC16M, HXTAL or PLLDIG. The maximum operating frequency of the 

system clock (CK_SYS) can be up to 160 MHz. The free watchdog timer has independent 

clock source (IRC32K), and real time clock (RTC) uses the IRC32K, LXTAL or HXTAL divided 

by RTCDIV (in RCU_CFG0 register) as its clock source. 
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Figure 5-2. Clock tree 
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(1) Please refer to TIMERSEL bit in RCU_CFG1 for detail. 

The frequency of AHB, APB2 and the APB1 domains can be configured by each prescaler. 

The maximum frequency of the AHB and the APB2 / APB1 domains is 160 MHz / 160 MHz / 

80 MHz. The RISC-V system timer (SysTick) external clock is clocked with the AHB clock 

(HCLK) divided by 8. The SysTick can work either with this clock or with the AHB clock (HCLK), 

configurable in the systick control and status register. 

The ADCs are clocked by the clock of APB2 divided by 2, 4, 6, 8 or by the clock of AHB 

divided by 5, 6, 10, 20, which defined by ADCCK in ADC_CCTL register. 

The TIMERs are clocked by the clock divided from CK_AHB. The frequency of TIMERs clock 

is equal to CK_APBx, twice the CK_APBx or four times the CK_APBx. Please refer to 

TIMERSEL bit in RCU_CFG1 for detail. 

The TRNG is clocked by the clock of PLLDIG. 
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The RTC is clocked by LXTAL clock or IRC32K clock or HXTAL clock divided by 1 to 32 

(defined by RTCDIV bits in RCU_CFG0) which select by RTCSRC bit in backup domain 

control register (RCU_BDCTL). After the RTC select HXTAL clock divided by 1 to 32 (defined 

by RTCDIV bits in RCU_CFG0), the clock disappeared when the 1.1V core domain power off. 

After the RTC select IRC32K, the clock disappeared when VDD power off. When the RTC 

select LXTAL, the clock disappeared when VDD power off. 

The FWDGT is clocked by IRC32K clock, which is forced on when FWDGT started. 

The BLE is clocked by 240 MHz RF clock, which can be divided by 5 or 3 to 48 MHz or 80 

MHz. 

The USART0 is clocked by IRC16M clock or LXTAL clock or System clock or APB1 clock, 

which selected by USART0SEL bits in RCU_CFG1 register. 

The I2C0 is clocked by IRC16M clock or System clock or APB1 clock, which selected by 

I2C0SEL bits in RCU_CFG1 register. 

5.2.2. Characteristics 

Â 8 to 52 MHz High Speed crystal oscillator (HXTAL). 

Â Internal 16 MHz RC oscillator (IRC16M). 

Â 32,768 Hz Low Speed crystal oscillator (LXTAL). 

Â Internal 32 KHz RC oscillator (IRC32K). 

Â PLLDIG clock source can be HXTAL or IRC16M. 

Â HXTAL clock monitor. 

5.2.3. Function overview 

High speed crystal oscillator (HXTAL) 

The high speed external crystal oscillator (HXTAL), which has a frequency from 8 to 52 MHz, 

produces a highly accurate clock source for use as the system clock. A crystal with a specific 

frequency must be connected and located close to the two HXTAL pins. The external resistor 

and capacitor components connected to the crystal are necessary for proper oscillation. 

Figure 5-3. HXTAL clock source 

OSCIN OSCOUT

C1 C2

Crystal
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The HXTAL crystal oscillator can be switched on or off using the HXTALEN bit in the

 control register RCU_CTL. The HXTALSTB flag in control register RCU_CTL indicate

s if the high-speed external crystal oscillator is stable. When the HXTAL is powered u

p, it will not be released for use until this HXTALSTB bit is set by the hardware. Thi

s specific delay period is known as the oscillator ñStart-up timeò. As the HXTAL beco

mes stable, an interrupt will be generated if the related interrupt enable bit HXTALST

BIE in the interrupt register RCU_INT is set. At this point the HXTAL clock can be u

sed directly as the system clock source or the PLLDIG input clock. 

Select external clock bypass mode by setting the HXTALBPS and HXTALEN bits in the 

control register RCU_CTL. During bypass mode, the signal is connected to OSCIN, and 

OSCOUT remains in the suspended state, as shown in Figure 5-4. HXTAL clock source 

in bypass mode. The CK_HXTAL is equal to the external clock which drives the OSCIN 

pin. 

Figure 5-4. HXTAL clock source in bypass mode 

OSCIN OSCOUT

 

Internal 16M RC oscillators (IRC16M) 

The internal 16 MHz RC oscillator, IRC16M, has a fixed frequency of 16 MHz and is the 

default clock source selection for the CPU when the device is powered up. The IRC16M 

oscillator provides a lower cost type clock source as no external components are required. 

The IRC16M RC oscillator can be switched on or off using the IRC16MEN bit in the control 

register RCU_CTL. The IRC16MSTB flag in the control register RCU_CTL is used to indicate 

if the internal 16 MHz RC oscillator is stable. The start-up time of the IRC16M oscillator is 

shorter than the HXTAL crystal oscillator. An interrupt can be generated if the related interrupt 

enable bit, IRC16MSTBIE, in the clock interrupt register RCU_INT, is set when the IRC16M 

becomes stable. The IRC16M clock can also be used as the system clock source or the 

PLLDIG input clock. 

The frequency accuracy of the IRC16M can be calibrated by the manufacturer, but its 

operating frequency is still less accurate than HXTAL. The application requirements, 

environment and cost will determine which oscillator type is selected. 

If the HXTAL or PLLDIG is the system clock source, to minimize the time required for the 

system to recover from the Deep-sleep Mode, the hardware forces the IRC16M clock to be 

the system clock when the system initially wakes-up. 

If USART0 and I2C0 select IRC16M as function clock, the IRC16M will be force on according 

to USART0 and I2C0 function. 
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Phase locked loop digital (PLLDIG) 

There is a internal phase locked loop digital, PLLDIG. The PLLDIG could be used to generator 

system clock (no more than 160 MHz) and division-clock which used to TRNG. 

The PLLDIG can be switched on or off by using the PLLDIGEN / PLLDIGPU bit in the 

RCU_CTL register. The PLLDIGSTB flag in the RCU_CTL register will indicate if the PLLDIG 

clock is stable. An interrupt can be generated if the related interrupt enable bit, PLLDIGSTBIE, 

in the RCU_INT register, is set as the PLLDIG becomes stable. 

The PLLDIG are closed by hardware when entering the Deepsleep / Standby mode or HXTAL 

monitor fail when HXTAL used as the source clock of the PLLDIG. 

Low speed crystal oscillator (LXTAL) 

The low speed external crystal or ceramic resonator oscillator, which has a frequency of 

32,768 Hz, produces a low power but highly accurate clock source for the real time clock 

circuit. The LXTAL oscillator can be switched on or off using the LXTALEN bit in the backup 

domain control register (RCU_BDCTL). The LXTALSTB flag in the backup domain control 

register (RCU_BDCTL) will indicate if the LXTAL clock is stable. An interrupt can be 

generated if the related interrupt enable bit, LXTALSTBIE, in the interrupt register RCU_INT 

is set when the LXTAL becomes stable. 

Select external clock bypass mode by setting the LXTALBPS and LXTALEN bits in the backup 

domain control register (RCU_BDCTL). The CK_LXTAL is equal to the external clock which 

drives the OSC32IN pin. 

Internal 32K RC oscillator (IRC32K) 

The internal RC oscillator has a frequency of about 32 KHz and is a low power clock source 

for the real time clock circuit or the free watchdog timer. The IRC32K offers a low cost clock 

source as no external components are required. The IRC32K RC oscillator can be switched 

on or off by using the IRC32KEN bit in the reset source / clock register (RCU_RSTSCK). The 

IRC32KSTB flag in the reset source / clock register RCU_RSTSCK will indicate if the IRC32K 

clock is stable. An interrupt can be generated if the related interrupt enable bit IRC32KSTBIE 

in the clock interrupt register (RCU_INT) is set when the IRC32K becomes stable. 

System clock (CK_SYS) selection 

After the system reset, the default CK_SYS source will be IRC16M and can be switched to 

HXTAL or CK_PLLDIG by changing the system clock switch bits, SCS, in the clock 

configuration register 0, RCU_CFG0. When the SCS value is changed, the CK_SYS will 

continue to operate using the original clock source until the target clock source is stable. 

When a clock source is directly or indirectly (by PLLDIG) used as the CK_SYS, it is not 

possible to stop it. 
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HXTAL clock monitor (CKM) 

The HXTAL clock monitor function is enabled by the HXTAL clock monitor enable bit, 

RFCKMEN, in the control register (RCU_CTL). This function should be enabled after the 

HXTAL start-up delay and disabled when the HXTAL is stopped. Once the HXTAL failure is 

detected, the HXTAL will be automatically disabled. The HXTAL clock stuck interrupt flag, 

CKMIF, in the clock interrupt register, RCU_INT, will be set and the HXTAL failure event will 

be generated. This failure interrupt is connected to the Non-Maskable interrupt, NMI, of the 

RISC-V. If the HXTAL is selected as the clock source of CK_SYS or PLLDIG and CK_PLLDIG 

used as system clock, the HXTAL failure will force the CK_SYS source to IRC16M and the 

PLLDIG will be disabled automatically. If the HXTAL is selected as the clock source of 

PLLDIG, the HXTAL failure will force the PLLDIG closed automatically. 

Clock output capability  

The clock output capability is ranging from 32 KHz to 160 MHz. There are several clock 

signals can be selected via the CK_OUT0 clock source selection bits, CKOUT0SEL, in the 

clock configuration register 0 (RCU_CFG0). The corresponding GPIO pin should be 

configured in the properly alternate function I/O (AFIO) mode to output the selected clock 

signal. The CK_OUT1 is seleced by CKOUT1SEL, in the clock configuration register 0 

(RCU_CFG0). 

Table 5-1. Clock output 0 source select 

Clock Source 0 Selection bits Clock Source 

000 CK_IRC16M 

001 CK_LXTAL 

010 CK_HXTAL 

011 CK_PLLDIG 

100 CK_IRC32K 

101 CK_SYS 

110 Reserved 

111 Reserved 

Table 5-2. Clock output 1 source select 

Clock Source 1 Selection bits Clock Source 

00 CK_SYS 

01 CK_IRC16M 

10 CK_HXTAL 

11 CK_PLLDIG 

The CK_OUT0 frequency can be reduced by a configurable binary divider, controlled by the 

CKOUT0DIV bits, in the clock configuration register (RCU_CFG0). 

The CK_OUT1 frequency can be reduced by a configurable binary divider, controlled by the 

CKOUT1DIV bits, in the clock configuration register (RCU_CFG0). 
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Voltage control 

The 1.1V domain voltage in Deep-sleep mode can be controlled by DSLPVS[1:0] bit in the 

Deep-sleep mode voltage register (RCU_DSV). 1.1V domain voltage selected in deep-sleep 

mode. 

Table 5-3. 1.1V domain voltage selected in deep-sleep mode 

DSLPVS[1:0] Deep-sleep mode voltage (V) 

00 1.1 

01 1.0 

10 0.9 

11 0.9 

The RCU_DSV register are protected by voltage key register (RCU_VKEY). Only after write 

0x1A2B3C4D to the RCU_VKEY, the RCU_DSV register can be written.  
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5.3. Register definition 

RCU base address: 0x4002 3800 

5.3.1. Control register (RCU_CTL) 

Address offset: 0x00 

Reset value: 0x0040 xx83 where x is undefined. 

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

HXTALR

EADY 

Reserved 

HXTALP

U 

Reserved 

PLLDIGS

TB 

RFCKME

N 

PLLDIGE

N 

PLLDIGP

U 

Reserved 

HXTALB

PS 

HXTALST

B 

HXTALE

N 

rw  rw  r rw rw rw rw rw r rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IRC16MCALIB[7:0] IRC16MADJ[4:0] 

IRC16MR

FON 

IRC16MS

TB 

IRC16ME

N 

r rw rw r rw 

 

Bits Fields Descriptions 

31 HXTALREADY High speed crystal oscillator ready, set by software, which can be written when 

HXTALEN is off. 

0: HXTAL is not ready. 

1: HXTAL is ready. 

30:29 Rservered Must be kept at reset value. 

28 HXTALPU High speed crystal oscillator (HXTAL) power up, which can be written when 

HXTALEN is off. 

Set and reset by software. Reset by hardware when entering Deep-sleep or standby 

mode. 

0: High speed crystal oscillator power down. 

1: High speed crystal oscillator power up. 

27:24 Rservered Must be kept at reset value. 

23 PLLDIGSTB PLLDIG clock stabilization flag 

Set by hardware to indicate if the PLLDIG output clock is stable and ready for use. 

0: PLLDIG is not stable. 

1: PLLDIG is stable. 

22 RFCKMEN HXTAL clock monitor enable, check RF XTAL 

0: Disable the high speed crystal oscillator (HXTAL) clock monitor. 

1: Enable the high speed crystal oscillator (HXTAL) clock monitor. 

21 PLLDIGEN PLLDIG enable, this bit cannot be reset if the PLLDIG clock is used as the system 
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clock 

Set and reset by software. Reset by hardware when entering Deep-sleep or standby 

mode. 

0: PLLDIG disable. 

1: PLLDIG enable. 

20 PLLDIGPU PLLDIG power up, this bit cannot be reset if the PLLDIG clock is used as the system 

clock 

Set and reset by software. Reset by hardware when entering Deep-sleep or standby 

mode. 

0: PLLDIG power down. 

1: PLLDIG power up. 

19 Rservered Must be kept at reset value. 

18 HXTALBPS High speed crystal oscillator (HXTAL) clock bypass mode enable 

The HXTALBPS bit can be written only if the HXTALEN and HXTALPU both are 0. 

0: Disable the HXTAL bypass mode.  

1: Enable the HXTAL bypass mode in which the HXTAL output clock is equal to the 

input clock. 

17 HXTALSTB High speed crystal oscillator (HXTAL) clock stabilization flag 

Set by hardware to indicate if the HXTAL oscillator is stable and ready for use. 

0: HXTAL oscillator is not stable. 

1: HXTAL oscillator is stable. 

16 HXTALEN High speed crystal oscillator (HXTAL) enable 

Set and reset by software. This bit cannot set disabled if the HXTAL clock is used 

as the system clock, or if the PLLDIG is used as the system clock with the HXTAL 

used as the source clock of the PLLDIG. If HXTAL clock as the system clock,  

hardware limitations can't disable this bit. When PLLDIG clock as the system clock,  

and HXTAL as PLLDIG input clock, if this bit is forced to disabled, the system clock 

will automatically jump to IRC16M system clock. Reset by hardware when entering 

Deep-sleep or standby mode. Reset by hardware when CKM check fail. 

0: High speed crystal oscillator disabled. 

1: High speed crystal oscillator enabled. 

15:8 IRC16MCALIB[7:0] Internal 16 MHz RC Oscillator calibration value register 

These bits are load automatically at power on. 

7:3 IRC16MADJ[4:0] Internal 16 MHz RC oscillator clock trim adjust value 

These bits are set by software. The trimming value is these bits (IRC16MADJ) 

added to the IRC16MCALIB[7:0] bits. The trimming value should trim the IRC16M 

to 16 MHz Ñ 1%. 

2 IRC16MRFON Internal 16 MHz RC RF differential clock signal enable 

Set and reset by software. This bit can be set if IRC16MEN is set to 1. 

0: Internal 16 MHz RC RF differential clock disable. 
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1: Internal 16 MHz RC RF differential clock enable. 

1 IRC16MSTB IRC16M internal 16MHz RC oscillator stabilization flag 

Set by hardware to indicate if the IRC16M oscillator is stable and ready for use. 

0: IRC16M oscillator is not stable. 

1: IRC16M oscillator is stable. 

0 IRC16MEN Internal 16 MHz RC oscillator enable 

Set and reset by software. This bit cannot be reset if the IRC16M clock is used as 

the system clock. Set by hardware when leaving Deep-sleep or standby mode or 

the HXTAL clock is stuck at a low or high state when RFCKMEN is set. 

0: Internal 16 MHz RC oscillator disabled. 

1: Internal 16 MHz RC oscillator enabled. 

5.3.2. PLL register (RCU_PLL) 

Address offset: 0x04 

Reset value: 0x0000 0000 

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PLLDIGS

EL 

Reserved 

rw  

 

Bits Fields Descriptions 

31:16 Reserved Must be kept at reset value. 

15 PLLDIGSEL PLLDIG clock source selection 

Set and reset by software to control the PLLDIG clock source. 

0: IRC16M clock selected as source clock of PLLDIG. 

1: HXTAL clock selected as source clock of PLLDIG. 

14:0 Reserved Must be kept at reset value. 

5.3.3. Clock configuration register 0 (RCU_CFG0) 

Address offset: 0x08 

Reset value: 0x0000 0000 

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
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CKOUT1SEL[1:0] CKOUT1DIV[2:0] CKOUT0DIV[2:0] CKOUT0SEL[2:0] RTCDIV[4:0] 

rw rw rw rw rw 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

APB2PSC[2:0] APB1PSC[2:0] Reserved AHBPSC[3:0] SCSS[1:0] SCS[1:0] 

rw rw  rw r rw 

 

Bits Fields Descriptions 

31:30 CKOUT1SEL[1:0] CKOUT1 clock source selection 

Set and reset by software. 

00: Sysclk selected. 

01: Internal 16M RC Oscillator clock selected. 

10: High speed crystal oscillator clock (HXTAL) selected. 

11: CK_PLLDIG clock selected. 

29:27 CKOUT1DIV[2:0] The CK_OUT1 divider which the CK_OUT1 frequency can be reduced 

See bits 31:30 of RCU_CFG0 for CK_OUT1. 

0xx: The CK_OUT1 is divided by 1. 

100: The CK_OUT1 is divided by 2. 

101: The CK_OUT1 is divided by 3. 

110: The CK_OUT1 is divided by 4. 

111: The CK_OUT1 is divided by 5. 

26:24 CKOUT0DIV[2:0] The CK_OUT0 divider which the CK_OUT0 frequency can be reduced 

See bits 23:21 of RCU_CFG0 for CK_OUT0. 

0xx: The CK_OUT0 is divided by 1. 

100: The CK_OUT0 is divided by 2. 

101: The CK_OUT0 is divided by 3. 

110: The CK_OUT0 is divided by 4. 

111: The CK_OUT0 is divided by 5. 

23:21 CKOUT0SEL[2:0] CKOUT0 clock source selection 

Set and reset by software. 

000: Internal 16M RC Oscillator clock selected. 

001: Low speed crystal oscillator clock (LXTAL) selected. 

010: High speed crystal oscillator clock (HXTAL) selected. 

011: CK_PLLDIG clock selected. 

100: Internal 32K RC Oscillator clock selected. 

101: SYSTEM clock selected. 

110 / 111: Reserved. 

20:16 RTCDIV[4:0] RTC clock divider factor 

Set and reset by software. These bits is used to generator clock for RTC (no more 

than 1MHz) from HXTAL clock. 

00000: CK_HXTAL / 1. 
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00001: CK_HXTAL / 2. 

00010: CK_HXTAL / 3. 

00011: CK_HXTAL / 4. 

é 

11111: CK_HXTAL / 32. 

15:13 APB2PSC[2:0] APB2 prescaler selection 

Set and reset by software to control the APB2 clock division ratio. 

0xx: CK_AHB selected. 

100: (CK_AHB / 2) selected. 

101: (CK_AHB / 4) selected. 

110: (CK_AHB / 8) selected. 

111: (CK_AHB / 16) selected. 

12:10 APB1PSC[2:0] APB1 prescaler selection 

Set and reset by software to control the APB1 clock division ratio. 

0xx: CK_AHB selected. 

100: (CK_AHB / 2) selected. 

101: (CK_AHB / 4) selected. 

110: (CK_AHB / 8) selected. 

111: (CK_AHB / 16) selected. 

9:8 Reserved Must be kept at reset value. 

7:4 AHBPSC[3:0] AHB prescaler selection 

Set and reset by software to control the AHB clock division ratio. 

0xxx: CK_SYS selected. 

1000: (CK_SYS / 2) selected. 

1001: (CK_SYS / 4) selected. 

1010: (CK_SYS / 8) selected. 

1011: (CK_SYS / 16) selected. 

1100: (CK_SYS / 64) selected. 

1101: (CK_SYS / 128) selected. 

1110: (CK_SYS / 256) selected. 

1111: (CK_SYS / 512) selected. 

3:2 SCSS[1:0] System clock switch status 

Set and reset by hardware to indicate the clock source of system clock. 

00: select CK_IRC16M as the CK_SYS source. 

01: select CK_HXTAL as the CK_SYS source. 

10: select CK_PLLDIG as the CK_SYS source. 

11: no clock for CK_SYS source. 

1:0 SCS[1:0] System clock switch 

Set by software to select the CK_SYS source. Because the change of CK_SYS has 

inherent latency, software should read SCSS to confirm whether the switching is 

complete or not. The switch will be forced to IRC16M when leaving Deep-sleep and 
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standby mode or HXTAL failure is detected by HXTAL clock monitor when HXTAL 

is selected directly or indirectly as the clock source of CK_SYS. Does not take effect 

when 2ôb11 is written. SCS will keep the previous value. 

00: select CK_IRC16M as the CK_SYS source. 

01: select CK_HXTAL as the CK_SYS source. 

10: select CK_PLLDIG as the CK_SYS source. 

11: no clock for CK_SYS source. 

5.3.4. Clock interrupt register (RCU_INT) 

Address offset: 0x0C 

Reset value: 0x0000 0000 

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved CKMIC 

PLLDIGS

TBIC 

Reserved 

HXTALST

BIC 

IRC16MS

TBIC 

LXTALST

BIC 

IRC32KS

TBIC 

 w w  w w w w 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

PLLDIGS

TBIE 

Reserved 

HXTALST

BIE 

IRC16MS

TBIE 

LXTALST

BIE 

IRC32KS

TBIE 

CKMIF 

PLLDIGS

TBIF 

Reserved 

HXTALST

BIF 

IRC16MS

TBIF 

LXTALST

BIF 

IRC32KS

TBIF 

 rw  rw rw rw rw r r  r r r r 

 

Bits Fields Descriptions 

31:24 Reserved Must be kept at reset value. 

23 CKMIC HXTAL clock stuck interrupt clear 

Write 1 by software to reset the CKMIF flag. 

0: Not reset CKMIF flag. 

1: Reset CKMIF flag. 

22 PLLDIGSTBIC PLLDIG stabilization interrupt clear 

Write 1 by software to reset the PLLDIGSTBIF flag. 

0: Not reset PLLDIGSTBIF flag. 

1: Reset PLLDIGSTBIF flag. 

21:20 Reserved Must be kept at reset value. 

19 HXTALSTBIC HXTAL stabilization interrupt clear 

Write 1 by software to reset the HXTALSTBIF flag. 

0: Not reset HXTALSTBIF flag. 

1: Reset HXTALSTBIF flag. 

18 IRC16MSTBIC IRC16M stabilization interrupt clear 

Write 1 by software to reset the IRC16MSTBIF flag. 

0: Not reset IRC16MSTBIF flag. 
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1: Reset IRC16MSTBIF flag. 

17 LXTALSTBIC LXTAL stabilization interrupt clear 

Write 1 by software to reset the LXTALSTBIF flag. 

0: Not reset LXTALSTBIF flag. 

1: Reset LXTALSTBIF flag. 

16 IRC32KSTBIC IRC32K Stabilization interrupt clear 

Write 1 by software to reset the IRC32KSTBIF flag. 

0: Not reset IRC32KSTBIF flag. 

1: Reset IRC32KSTBIF flag. 

15 Reserved Must be kept at reset value. 

14 PLLDIGSTBIE PLLDIG stabilization interrupt enable 

Set and reset by software to enable / disable the PLLDIG stabilization interrupt. 

0: Disable the PLLDIG stabilization interrupt. 

1: Enable the PLLDIG stabilization interrupt. 

13:12 Reserved Must be kept at reset value. 

11 HXTALSTBIE HXTAL stabilization interrupt enable 

Set and reset by software to enable / disable the HXTAL stabilization interrupt. 

0: Disable the HXTAL stabilization interrupt. 

1: Enable the HXTAL stabilization interrupt. 

10 IRC16MSTBIE IRC16M stabilization interrupt enable 

Set and reset by software to enable / disable the IRC16M stabilization interrupt. 

0: Disable the IRC16M stabilization interrupt. 

1: Enable the IRC16M stabilization interrupt. 

9 LXTALSTBIE LXTAL stabilization interrupt enable 

LXTAL stabilization interrupt enable / disable control. 

0: Disable the LXTAL stabilization interrupt. 

1: Enable the LXTAL stabilization interrupt. 

8 IRC32KSTBIE IRC32K stabilization interrupt enable 

IRC32K stabilization interrupt enable / disable control. 

0: Disable the IRC32K stabilization interrupt. 

1: Enable the IRC32K stabilization interrupt. 

7 CKMIF HXTAL clock stuck interrupt flag 

Set by hardware when the HXTAL clock is stuck. 

Reset when setting the CKMIC bit by software. 

0: Clock operating normally. 

1: HXTAL clock stuck. 

6 PLLDIGSTBIF PLLDIG stabilization interrupt flag 

Set by hardware when the PLLDIG is stable and the PLLDIGSTBIE bit is set. 
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Reset when setting the PLLDIGSTBIC bit by software. 

0: No PLLDIG stabilization interrupt generated. 

1: PLLDIG stabilization interrupt generated. 

5:4 Reserved Must be kept at reset value. 

3 HXTALSTBIF HXTAL stabilization interrupt flag 

Set by hardware when the High speed 8~ 52 MHz crystal oscillator clock is stable 

and the HXTALSTBIE bit is set. 

Reset when setting the HXTALSTBIC bit by software. 

0: No HXTAL stabilization interrupt generated. 

1: HXTAL stabilization interrupt generated. 

2 IRC16MSTBIF IRC16M stabilization interrupt flag 

Set by hardware when the Internal 16 MHz RC oscillator clock is stable and the 

IRC16MSTBIE bit is set. 

Reset when setting the IRC16MSTBIC bit by software. 

0: No IRC16M stabilization interrupt generated. 

1: IRC16M stabilization interrupt generated. 

1 LXTALSTBIF LXTAL stabilization interrupt flag 

Set by hardware when the low speed 32,768 Hz crystal oscillator clock is stable and 

the LXTALSTBIE bit is set. 

Reset when setting the LXTALSTBIC bit by software. 

0: No LXTAL stabilization interrupt generated. 

1: LXTAL stabilization interrupt generated. 

0 IRC32KSTBIF IRC32K stabilization interrupt flag 

Set by hardware when the internal 32 KHz RC oscillator clock is stable and the 

IRC32KSTBIE bit is set. 

Reset when setting the IRC32KSTBIC bit by software. 

0: No IRC32K stabilization clock ready interrupt generated. 

1: IRC32K stabilization interrupt generated. 

5.3.5. AHB1 reset register (RCU_AHB1RST) 

Address offset: 0x10 

Reset value: 0x0000 0000 

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

BLERST Rserved DMARST Reserved 

rw  rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved WIFIRST CRCRST Reserved PCRST PBRST PARST 
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 rw rw  rw rw rw 

 

Bits Fields Descriptions 

31 BLERST BLE reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the BLE. 

30:22 Reserved Must be kept at reset value. 

21 DMARST DMA reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the DMA. 

20:14 Reserved Must be kept at reset value. 

13 WIFIRST WIFI reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the WIFI. 

12 CRCRST CRC reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the CRC. 

11:3 Reserved Must be kept at reset value. 

2 PCRST GPIO port C reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the GPIO port C. 

1 PBRST GPIO port B reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the GPIO port B. 

0 PARST GPIO port A reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the GPIO port A. 

5.3.6. AHB2 reset register (RCU_AHB2RST) 

Address offset: 0x14 

Reset value: 0x0000 0000 
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This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

TRNGRS

T 

HAURST CAURST 

PKCAUR

ST 

Reserved 

 rw rw rw rw  

 

Bits Fields Descriptions 

31:7 Reserved Must be kept at reset value. 

6 TRNGRST TRNG reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the TRNG. 

5 HAURST HAU reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the HAU. 

4 CAURST CAU reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the CAU. 

3 PKCAURST PKCAU reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the PKCAU. 

2:0 Reserved Must be kept at reset value. 

5.3.7. AHB3 reset register (RCU_AHB3RST) 

Address offset: 0x18 

Reset value: 0x0000 0000 

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved QSPIRST Reserved 

 rw  
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Bits Fields Descriptions 

31:2 Reserved Must be kept at reset value. 

1 QSPIRST QSPI reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the QSPI. 

0 Reserved Must be kept at reset value. 

5.3.8. APB1 reset register (RCU_APB1RST) 

Address offset: 0x20 

Reset value: 0x0000 0000 

This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

Reserved PMURST Reserved I2C1RST I2C0RST Reserved 

USART0

RST 

UART1R

ST 

Reserved 

 rw  rw rw  rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

RFIRST Reserved 

WWDGT

RST 

Reserved 

TIMER5R

ST 

Reserved 

TIMER2R

ST 

TIMER1R

ST 

rw  rw  rw  rw rw 

 

Bits Fields Descriptions 

31:29 Reserved Must be kept at reset value. 

28 PMURST PMU reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the PMU. 

27:23 Reserved Must be kept at reset value. 

22 I2C1RST I2C1 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the I2C1. 

21 I2C0RST I2C0 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the I2C0. 
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20:19 Reserved Must be kept at reset value 

18 USART0RST USART0 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the USART0. 

17 UART1RST UART1 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the UART1. 

16 Reserved Must be kept at reset value. 

15 RFIRST RFI reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the RFI. 

14:12 Reserved Must be kept at reset value. 

11 WWDGTRST WWDGT reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the WWDGT. 

10:5 Reserved Must be kept at reset value. 

4 TIMER5RST TIMER5 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the TIMER5. 

3:2 Reserved Must be kept at reset value. 

1 TIMER2RST TIMER2 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the TIMER2. 

0 TIMER1RST TIMER1 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the TIMER1. 

5.3.9. APB2 reset register (RCU_APB2RST) 

Address offset: 0x24 

Reset value: 0x0000 0000 
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This register can be accessed by byte (8-bit), half-word (16-bit) and word (32-bit) 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

RFRST Reserved 

TIMER16

RST 

TIMER15

RST 

Reserved 

rw  rw rw  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Reserved 

SYSCFG

RST 

Reserved SPIRST Reserved ADCRST Reserved 

UART2R

ST 

Reserved 

TIMER0R

ST 

 rw  rw  rw  rw  rw 

 

Bits Fields Descriptions 

31 RFRST RF reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the RF. 

30:19 Reserved Must be kept at reset value. 

18 TIMER16RST TIMER16 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the TIMER16. 

17 TIMER15RST TIMER15 reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the TIMER15. 

16:15 Reserved Must be kept at reset value. 

14 SYSCFGRST SYSCFG reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the SYSCFG. 

13 Reserved Must be kept at reset value. 

12 SPIRST SPI reset 

This bit is set and reset by software. 

0: No reset. 

1: Reset the SPI. 

11:9 Reserved Must be kept at reset value. 

8 ADCRST ADC reset 

This bit is set and reset by software. 

0: No reset. 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































